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NINETEEN THIRTEEN—NINETEEN 
TEEN. 


This is a time of recapitulation and prophecy. To 


FOUR- 


sum up the advances which have been made during 
the year just closed is not so much of a difficulty, 
because we are fortunate in having those to call upon 
who are willing to contribute from their store of in- 
formation so that the world may have a better and 
greater knowledge of things electrical. To make a 
prophecy, however, is a more difficult matter. 

There can be no doubt of two facts. First—the 
first three-quarters of the year 1913 was a very satis- 
factory period in the development of the electrical 
industry ; second—the last quarter was not so satis- 
factory. For the entire year the volume of business 
increased materially. Careful estimates indicate that 
there was a horizontal increase of about 26 per cent 
in the gross returns for the business accomplished. 
This was accompanied, however, with a still greater 
increase in the volume of business done, indicating 
that in 1913, like a good many years before, manu- 
facturers, jobbers and contractors fell short of the 
consummation of good salesmanship and in too many 
cases accepted any old price to get the business. 

Telegraphic reports from various sections of the 
country from leading manufacturers and from leading 
electrical supply jobbers indicate a mixed sentiment. 
The predominating note is one of satisfaction over 
the material gains made in 1913, and a general feeling 
of optimism with respect to the possibilities of 1914. 
evident that the 
weeks there has been a decided change in sentiment 
with respect to the outlook for 1914. 
to be no great apprehension with respect to the par- 
ticipation of foreign manufacturers of electrical ma- 
terial in the American market, and with the passage 
of the Currency Bill has come an acceptance of a new 


It seems very within past two 


There appears 


order of things and a disposition to be satisfied and 
make the best of it. Incidentally, the belief is mani- 
fest that the administration at 


will seek to conserve business while the attempt is 


present Washington 
made to bring the larger corporations into a stricter 
conformity with present-day interpretation of the 
meaning and extent of the Sherman Anti-Trust Act. 

It cannot be denied that business is and has been 
halting. The reports from the steel trade are depress- 
ing, the reports of idle freight cars are depressing, 
and the reports from labor bureaus in a great many 
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sections of the country are also noticeably depress- 
ing 
ment of 


On the other hand, the report of the Depart- 


\griculture with respect to the nation’s 
crops for 1913 is of the most encouraging nature. Ten 
billion dollars’ worth of products, a bumper year in 
spite of many setbacks, and considerable loss in some 
products, is a record of something like 6,000,000 
American farms. 
bandry in the United States has brought forth $6,- 
100,000,000 worth of crops, of which $2,896,000,000 


is represented by cereals alone, and $3,650,000,000 


This most successful year of hus- 


worth of animals sold and slaughtered and animal 
products. The 1913 crop is twice as great as that of 
1899; more than a billion dollars over 1909, and sub- 
stantially greater than 1912. 

Upon other pages of this issue patriotic and far- 
sighted men, occupying leading positions in manu- 
facture, science, banking and finance, present their 
Opinions with respect to the conditions of the indus 
try today, and the outlook for the future. There is 
nothing the matter with the electrical industry that 
cannot be readily adjusted by looking squarely at 
conditions and striving mightily to so harmonize the 
of the various elements entering into the 


that, 


activities 


conduct of the business although immediate 


gain may be somewhat sacrificed, the future may be 
made sure and a staple industry developed. A dis 
position to recognize the requirements of the public 
on one hand and the limitations upon the part of 
the public utilities in meeting these demands, will 
establish a basis of reasonableness which will con 


serve the rights of all. A disposition to ignore the 


limitations of the public utility or a disposition to 
ignore the demands of the public will result in con 
tinued deferment of activity and result in economic 
waste and general dissatisfaction. 

In a notable address delivered before the Economic 
Club of Springfield, Mass., recently, Mr. Samuel Un- 
counsel for the Pujo Investigating Commit- 
We 


would like to print all of Mr. Untermyer’s address, 


termyer, 
tee, said that the time had come to call a halt. 
but it is too disheartening. If all that he has to say 
is true of corporation management it would leave 
too bad an odor to perpetuate it in the public mind. 
Retaliatory measures, while they bring relief, often 
bring distress upon whole families, communities and 
indeed a nation. If mismanagement and misdirected 
energy in the past has made it necessary to affect 
drastic changes in the management of some forms 
of big business, no good can be accomplished by lay- 
ing siege to what is left and starving it to death. 
Therefore, it would be well for all of us to set our 
minds in the direction of devising ways for protect- 
ing all of our interests all of the time, and granting 
to our railroad corporations and other corporations 
suffering from inadequate returns the relief that 


It is estimated 


must be had in the increase of rates. 
by well informed men that an increase of five per 
cent in railroad freight rates would impose but a 








AND 
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slight burden, well distributed, upon the shippers of 
It would, however, put the railroads 


the country. 
upon a paying basis, which would allow them to re- 
habilitate, and establish proper funds for the main- 
tenance of property and put back into the market 
one of the biggest buying elements the country 
knows. 

The year 1913 has developed some salutary les- 
It has indicated that in spite of great flux and 
change, in spite of widespread apprehension, the in- 
herent stability of the country has made for a mate- 
rial increase over 1912, which was a fairly steady 
year. With everything to hope for and with the in- 
dicator pointing to a speedy readjustment of confi- 


sons. 


dence; with the leading men of the country looking 


forward with calmness and with the 


ceeds of a record crop available, we should mark 


courage ; pro- 
time but a little longer; only long enough to care- 
fully and intelligently map out an aggressive cam- 
paign for new business and greater developments. 
If the resources of this country are properly appre- 
ciated, and the opportunities now lying dormant met 
with decision and prudence, 1914 will be one of the 
best vears the country has ever known. 





DEVELOPMENT OF SUBSTATIONS. 

In considering the progress made during the past 
year, attention may well be directed to the rapid 
evolution going on with respect to substations of a 
less permanent type than those which are installed in 
large centers in substantial buildings. Two distinct 
types of such substations may be mentioned; one is 
the outdoor form, usually installed where power re- 
quirements are small and costs must be kept down; 
the other is the portable substation which may be 
mounted upon a car or a floating barge and is made 
use of for temporary work. 

Both of these types have proved their convenience 
and value as well as their possibilities for successful 
operation. The meeting in Chicago this week, re- 
ported upon other pages of this issue, serves to at- 
tract attention more especially to the outdoor type. 
avail- 


for outdoor service have been 


Within the past few years, 


Transformers 
able for several years. 
and especially during the year just ended, auxiliary 
apparatus has been designed to accompany these 
We now have satisfactory air-break switches which 
will operate in all kinds of weather, and high-tension 
fuses are also available for similar mountings wher- 
ever they may be considered necessary. 

There are many communities through which high- 
tension transmission lines have been built, which 
offer small markets for electric power, but where 
the demand is not sufficient to pay interest upon any 
considerable investment. If, however, an outdoor 
substation can be installed at small 
such communities they will constitute a load which 
is worth developing. Power companies generally 


appreciate this condition and the demand for equip- 


cost to serve 
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ment of this kind has been steady and will no doubt 
increase. Other developments in this line may be 
expectantly looked for in the near future. 








POWER SUPPLY FOR PENNSYLVANIA RAIL- 
ROAD. 

[t has been announced that the negotiations for sup- 
ply of electric power to the Pennsylvania Railroad for 
operating its suburban trains between Philadelphia, Pa- 
oli and Chestnut Hill, which have been under consider- 
ation for some time, have finally resulted in the award 
of a contract to the Philadelphia Electric Company. 
This represents a departure from the previous. policy 
of this railroad, which in connection with the electrifica- 
tion of its New York terminal and of its line between 
Camden and Atlantic City, N. J., constructed its own 
power houses. Whether the former policy was one of 
necessity or desire cannot be stated, but it is certain that 
since the presentation of the famous paper by Mr. Sam- 
uel Insull before the American Institute of Electrical 
Engineers in 1912, it has been more generally realized 
that such a load will be of considerable benefit to a 
central station by creating greater diversity in its total 
load. The minimum power specified in the Philadelphia 
contract is 3,750 kilowatts, with a load-factor of 25 per 
cent. The total mileage is about 35. 

Electrification projects already in operation, such 
York Central and the New Haven Rail- 


as the New 


roads, have involved the erection of separate power 
houses for electric supply, but it seems to be generally 
recognized now that this is not the best policy for a 
railroad if it can secure the supply from a power com- 
pany at a reasonable rate. We thus see not only in the 
new Pennsylvania developments, but also in the contem- 
plated projects on the Chicago, Milwaukee & Puget 
Sound and the Denver & Rio Grande Railroads, an in- 
clusion of provisions for purchasing power from local 
power-supply corporations. 

The spread of the electrification of steam railroads, 
both in centers of dense traffic and in regions where 
difficulties in steam operation have been met, proceeds 
steadily. In some cases the difficulty with steam opera- 
tion is the smoke, as where long tunnels are encoun- 
tered; in others it is the prevalence of steep grades, as 
on the mountain divisions; in others the difficulty of 
securing good boiler water, as on the Denver & Rio 
Grande Railroad; and in others the limitation on the 
amount of tonnage handled, as on the Norfolk & West- 
ern Railway. The smoke nuisance is also a matter im- 
pelling consideration at the terminals in large cities, 
and we may expect to see further terminal electrifica- 
tion in the near future, as for example in Chicago. It 
may be confidently prophesied that when the change 
comes in the latter city we shall again see contracts 
made with the local electric power company for the sup- 
ply of current, and this will doubtless form a prominent 
factor in the plans for the future development of the 
power stations of the Commonwealth Edison Company 
in that city. 
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REPORTING VEHICLE PROSPECTS. 

In commenting in these columns on the co-opera- 
tion of the central station with the manufacturer of 
electric vehicles it was pointed out recently that a 
progressive utility company was justified in spend- 
ing about $45 for a commercial-vehicle customer and 
about $20 for a passenger-car customer. These are 
average amounts based upon the usual allowances 
made by most progressive companies for obtaining 
business. 

The battery-charging load is particularly desirable, 
however, and when all the advantages of such busi- 
ness are taken into consideration it would seem that 
central-station companies are warranted in spending 
much more than is necessary in securing the usual 
run of customers. 
being essentially an off-peak load, the central-station 
load-factor is improved, and the cost of production 
Also, the advertising value of the electric 


For instance, battery charging 


reduced. 
vehicle should be considered, as every electrically 
operated machine, whether an automobile or a buzz- 
saw, is an advertisement instrumental in bringing 
new customers to the lines of the utility. 

For some unexplainable reason many central sta- 
tions, particularly in the smaller towns, have failed 
to appreciate the value of the battery-charging load, 
or, perhaps due to local conditions, expenditures of 
any amount for developing business could not be 
made. However, the greatest service the central- 
station can render the electric-vehicle industry is in 
making the vast army of central-station salesmen 
active booster for the battery vehicle. This procedure 
will not add to commercial-department costs and will 
certainly give great impetus to the development of elec- 
tric automobiles. 

Under present conditions only a very small part 
of the advance information received by vehicle manu- 
facturers concerning prospective purchasers origin- 
ates from central stations and obviously the exact 
reverse should be true. New-business men in par- 
ticular, and all central-station representatives in gen- 
eral, should be instructed to report all prospects that 
come to their attention and there is no reason why 
just as much credit should not be given the salesman 
for the placing of an electric vehicle as for a contract 
for any other power of similar character. The sales- 
man usually gets credit when a rectifier or charging 
equipment is contracted for, but it should be remem- 
bered that the central-station revenue is not pro- 
portional to the number or capacity of charging 
equipments on its lines, but rather to the number of 
machines charged. 

The giving of the proper credit to salesmen by 
central stations for the sale of, or being instrumental 
in the sale of, electric vehicles will be equivalent to 
the addition of several thousand vehicle salesmen to 
the force now in the field; and these men spend prac- 
tically all of their time among the very people that 


the manufacturers are trying to reach. 
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Missouri Contractors’ Meeting. 

The Electrical Contractors of the 
State of Missouri held their thirteenth 
semi-annual meeting, at the Coates 
House, in Kansas City, Mo., December 
20, 1913 

At about 6:30 p. m., the members 
and guests collected in the hotel lobby, 
and at once began an _ experience 
meeting, which shortly adjourned to the 
banquet room where preparations had 
been made for fifty; as soon as seated 
the electric songsters opened the cere- 
monies with several selections that 
were very much enjoyed by those pres- 
ent 

There were many talks, which were 
interspersed with a cabaret, vaudeville 
and a colored quartette, which was 
very much enjoyed by all present 
Talks on electrical business subjects 
were made by F. B. Uhrig, district man 
ager of the Western Electric Company 
and others. He is the president of 
the local committee for the exploiting 
of the Society for Electrical Develop 
ment and spoke at some length on the 
objects and aims of that association as 
relating to the several interests in the 
electrical business, especially in har- 
monizing conflicting policies. 

E. S. Cowie, Jay R. Ross, Charles 
J. Sutter and W. L 
from thi 


Hutchinson spoke 
yntractors’ angle, and C. H 
Talmage, P. B. Chaney and K. G. 
Kennie represented the jobbers’ side of 
the talk 

Owing to the absence of President 
i 7% Reid and Vice-President Wil- 
liam Koeseman, E. S. Cowie was elect 
ed as chairman pro tem of the meeting. 


which had but little business t 


per- 
form Che ollowing resolution, to 
protest against the letting of the elec- 
trical work on the state capitol build- 


ing of Missouri, to a plumbing contra 


tor who has included the electrical 
work in his bid for the plumbing and 
steam heating, was passed. 

Resolved, by the Kansas City Elec- 


tric Club, composed of members of the 
various electrical industries of Kan- 
sas City, that we believe in the award- 
ing of the various building lines re- 
quired in the construction of the new 
state capitol, at Jefferson City, and an 
injustice will be done the citizens of 
the state and the various electrical 
contracting companies of the state, if 
the electrical wiring and construction 
work required in the Capitol Building 
is awarded to anyone but a responsible 
and an established contractor in this 
line of the building industry, and 

Resolved, further, the secretary for- 
ward a copy of these instructions to 
the Capitol Commission. 


The resolution was adopted without 
a dissenting vote and it was further 
resolved that the electrical unions in 
Kansas City and also the Electric Club 
of Kansas City be asked to remon- 
Strate It will be considered a bad 
precedent to have the electrical work 


done by any others than electrical con- 
tractors. 

The meeting adjourned to meet on 
the Monday preceding the holding of 
the national meeting in Detroit next 
July. 

—— 

American Institute Meetings. 

The second annual midwinter conven 
tion of the American Institute of Elec 
trical Engineers will be held in the En- 
gineering Societies Building, New York 
City, February 25, 26 and 27, 1914, under 
the auspices of the Electric Power Com- 
mittee 

The general subject of the meeting will 
be “electric power” and each of the sub- 
committees of this general committee 
will present papers on the special branch 
of this subject under its jurisdiction 


The subdivisions of the subject are: (1) 


power stations, (2) power generation, 
(3) protective apparatus, (4) transmis 
sion, (5) distribution, (6) economics, 
and (7) engineering data. 

In addition to the technical sessions 
there will be some entertainment fea 
tures, provided by the New York Re- 
eption Committee 

The 290th meeting will be held in 
New York, on January 9, at 8:15 p. m 
This will be a joint meeting of the 
American Institute of Electrical En- 
gineers, and the New York Sections of 
the Amercian Electrochemical Society 
and the American Society of Mechani 


cal Engineers. The subject of the meet 


ing will be “power problems in the elec- 
trolytic deposition of metals,” and three 
papers will be presented as _ follows 
“Limitations of the Problem of Elec- 
trolytic Deposition,” by Lawrence Ad- 
dicks, who will present a brief statement 
of the conditions imposed by practice in 
the electrolytic refining of copper as a 
typical process; “The Mechanical Side of 
the Problem,” by H. E 


will consider the application of gas and 


Longwell, who 


steam prime movers for driving gener- 
ators of the required type; “Sources of 
Direct Current for Electrochemical Pro- 
cesses,” by F. D. Newbury, who will dis- 
cuss the design of the electrical equip- 
ment required in electrochemical work 

At the close of the technical session 
the meeting will adjourn to the Insti 
tute offices on the tenth floor, where a 
smoker will be held. 

>>? 


Peoria Electric Show. 

Announcement is made of the tenta- 
tive plans of electrical interests of 
Peoria, Ill., to hold another electric 
show in the early spring. It is prac- 
tically certain that the Peoria Audi- 
torium can be obtained for the show 
on the dates arranged, namely, March 
9-15. T. D. Buckwell, manager of the 
commercial department of the Central 
Illinois Lighting Company, Peoria, is 
director of the show. 
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Jovian League of Chicago. 

\ joint meeting of the Jovian League 
of Chicago and the Chicago Electric 
Club was held on December 29 under 
the auspices of the former organiza- 
tion. A representative attendance of 
both bodies was on hand and an inter- 
esting program carried out. Charles 
P. Scott and Alexander Shane of the 
Bureau of Safety, Middle West Util- 
ities Company, were the speakers, the 
subject of “Safety” being the topic of 
discussion. 

Mr. Scott outlined the function of the 
Bureau of Safety, which is a separate 
and distinct department of the Mid- 
dle West Utilities Company, composed 
of a corps of “safety” experts who act 
in an advisory capacity The work 
of this department is divided into three 
parts, dealing with (1) safety of em 
ployees; (2) safety of apparatus; and 
3) safety of practice. Every employee 
of the company automatically becomes 
a member of a safety society which 
embodies the entire organization. Pe- 
riodic meétings are held in _ the a 
rious districts and educational measures 
adopted. The bureau makes detailed 
analysis of all accidents and these are 
discussed at the meetings. 

All apparatus used’ by the company 
is inspected by the bureau and all safety 
precautions possible are adopted. Line 
and station practice is also standardized 
as far as possible and every employee 
made familiar with the rules 

Mr. Shane discussed the _ subje 
from the _ psychological standpoint, 
pointing out that self-preservation is 
the first principle in accident preven- 
tion. Both speakers were accorded a 
rising vote of thanks on the motion of 
Frederic P. Vose. 

FE. E. Rines announced that an elec 
tric show would be held in Peoria in 
March and he asked for the support of 
Chicago electrical interests 

- ——-s 
Wireless in Alaska. 

The announcement has been made in 
London that the Marconi Company will 
link Alaska to the United States by 


wireless stations to be erected at 
Ketchikan and Juneau, both to be capa 
ble of communicating with Seattle 
ES HPN ; 
Wireless to Russia. 

It has been reported that the Rus- 
sian Government is entering into ne 
gotiations with a Norwegian company 
regarding the establishment of a reg- 
ular wireless communication between 
Russia and the United States, through 
the station being erected in Norway 

+> 

Meeting of Illinois Contractors. 

The annual meeting of the Electrical 
Contractors’ Association of the State of 
Illinois will be held at Springfield, IIl., 
on January 16 and 17. 
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The Year in the Electrical Industry. 


A Review of the Outstanding Developments in 1913, in the Several Great 


Divisions of Electrical Work. 
in the Utilization of Things Electrical. 


Manufactured Products Indicated. 


With 


ments 


respect to technical develop- 
little to chronicle of a 
nature out of the ordinary. It is true 
that in some directions, as will be in- 
dicated in the the various 
departments of the industry 
consid- 
Notably in incan- 
and in 


there is 


reviews of 
specific 


which follow, there has been 


erable development. 
descent 


lighting electrification 


of railways some rather important 

Coming with startling suddenness 
out of an unsettled state of affairs 
with respect to the future of corpora- 
tion management, the proposal upon 
the part of the American Telephone 


& Telegraph Company to divorce itself 
from its Western Union relations, open 
up its long-distance connections for in- 
dependent extensions and refrain from 


acquiring or seeking to acquire 
domination or any form of control over 
competing lines, forms the largest 


factor of speculation in the commercial 
development of the telephone arid tele- 
Going apparently beyond 
the most sanguine expectations of the 
Departments of Justice in the gener- 
osity of its proposal, and in fact de- 
ciding against itself in view of the de- 


graph today. 


cision of the Supreme Court of Cali- 
fornia that the order of the State Rail- 
Pa- 


cific Telephone & Telegraph Company 


road Commission compelling the 
to make connections with independent 
lines was confiscatory, there is much 
for adjustment and some 
apprehension as to the ultimate work- 
divided 


opportunity 


ing out of a system. 


During the year the telephone and 


telegraph companies have suffered a 
little more than usual from wind 
storms, floods and sleet storms, and 


the recuperative possibilities of these 
great lines of communication have been 
the utmost. To the great 
credit of both the American Telephone 
& Telegraph Company and the numer- 
ous independent companies, it may be 
said that devastation has been met with 
high courage and a service rehabili- 
tated and continued upon a basis which 
but great strength 
and adequate would have 
been impossible. 

In switchboard design and operation 


tested to 


for organization 


resources 





movements have taken place. For the 
part, there been 
advance in the adaptation of 
known principles and in the refine- 
ment of design of standard apparatus. 

Reviewing the great divisions of elec- 
trical activity and reflecting the opin- 
the industry 
contributed 


greater however, has 


steady 


ions of leaders in who 
have very kindly their 


suggestions as to what has constituted 


Telephony and Telegraphy. 


there has been little change. The idea 
is growing to compact the system so as 
to gain space, and a considerable de- 
velopment has taken place in install- 


ing city distribution systems in un- 
derground structures of great per- 
manency. 

The intercommunicating telephone 


has seen a greatly increased utiliza- 
tion, and in train dispatching the tele- 
phone has either relieved or greatly 
supplemented the work of the manual 
telegraph. 

Mine rescue telephone sets have been 
developed, the transmitter fitting the 
throat of the helmet man, the sound 


waves being transmitted through the 
walls of the throat, as the mouth is 
needed for the breathing in of oxy- 


gen. A head receiver is also furnished, 
being held in place by a light leather 
harness. Repeating coils for phantom- 
circuit work have been developed to a 
Transmis- 
can 


degree of efficiency. 
phantom 


high 
sion over a circuit be 
obtained about 15 per cent farther than 
over the original physical circuits. 
While the loss in the 
amounts to less than 
of No. 19 gauge 
the loss in the phantom 
only one-fifth of a mile. 


repeating coil 
one-fifth of a 
cable coil, 


mile per 


circuits is 


In cable telegraphy the invention( 
of John Gott, chief engineer of the 
Commercial Cable Company, by which 
sound Morse telegraphy is applied to 
long lines and which is quite revolu- 
tionary in its mode of operating long 
cables, is the most important develop- 
ment during the year. 

The most important development in 
telephony during 1913 was in the com- 
pletion by the American Telephone and 
Telegraph Company and its Associated 
Companies of the underground cable 


The Year’s Advance Marks a Steady Growth 


Material Increases in Value of Many 


the important development in 
each division, the following pages will 
present a review of what appears to be 
the outstanding developments of the 
year past. To those who have con- 
tributed to this review hearty and sin- 


most 


cere thanks are hereby given, and a 
great appreciation of their 
in preparing this information is grate- 


assistance 


fully acknowledged. 


between Boston and Washington, by 
the installation of the section between 
Hartford, Conn., and Providence, R. I. 
This cable, the total length of which 
is approximately 450 miles, insures the 
telephone service against interruption 
by storm between Boston, Providence, 
Hartford, New Haven, New York, Phil- 
adelphia, Baltimore and Washington 
and other important places along its 
route. A _ high 
afforded to 
the cities mentioned above and 


degree of protection is 


also communication be- 
tween 
other important points not touched di- 
rectly by the cable and reached only 
by aerial lines because of the ability 
to secure alternate routes by the use 
of the cable in combination with the 
network of aerial wires to 
it at all important points. 


connected 
This project cost in excess of $5,- 
000,000. The cable contains about 45,- 
000 miles would be 
practically impossible to furnish a sat- 
isfactory grade the 
distances covered by the cable without 
the use of loading coils, and over 630 
loading coil cases containing more than 
25,000 have installed at 
about 300 loading points. Even this 
number of coils does not completely 
load the cables and as the demands 
of traffic increase, coils will continue 
to be added. The total weight of the 
cable itself is approximately 8,700 tons, 
of which about 2,870 tons are pure cop- 
per and 5,400 tons lead. In splicing 
this cable, over one million individual 
wires had to be connected with perfect 
joints. To ship this cable from Chi- 
cago, where it was manufactured, to 
various points along the cable route, 
required about 350 freight cars or 10 
complete trains of 35 cars each. It is 
interesting to note that approximately 


of circuit. It 


of service over 


coils been 
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the so-called 


which 


cable is of 


halt 
duplex 


of this 


construction permits ot 


obtaining three telephone circuits from 


four wires. The extra circuits obtained 
in a cable of this type are known as 
phantom circuits.. In addition to the 
loading the ordinary or side cir 
cuits, the phantom circuits are also 
loaded 

Another important underground ca 


ble, 


ductors and extending from 


containing high-grade loaded con- 
the 
Chicago to 


long 
distance office in the city of 
a point approximately 35 miles south- 
east, is now nearing completion 
Probably the most interesting devel 
opment now under way is the project 


to New York 


Francisco by direct telephone 


connect City and San 


circuits. 
actual construction 


to 


\ great deal of 


work 


the lines 


has been done the point that 


between Denver and Salt Lake 


City are now nearing completion and 
much of the preliminary work has 
he most important advances in 
radiotelegraphic work have been along 
the line the building of high-powe1 
stations, especially those which oper 
ate wit! high-frequency alternators 
Che Marconi Company is rapidly estab 
lishing systems of high-power stations 
notably at Belmar, N. J., and the Tele- 
funken Company is increased its sta- 
tion at Sayville, Long Island, for the 
recepti signals from its station 
at Nauen, near Berlin At this statior 
there has been installed a_ high-fre 
quency alternator of the Arco type, 
having a capacity of 150 to 200 kilo 
watts Che antenna current is approx 
imately 150 amperes, and the systen 
uses a wave-length of about 9,000 
meters The Goldschmidt Company 
has built two 800-foot towers near 
Hanover, Germany, and at Tuckerton, 
N. J [These are equipped with Gold- 
schmidt 150-kilowatt high-frequency 


alternators, and the system uses a wave 
length of about 7,000 meters The 
Marconi Company has acquired the 
patents of the Goldschmidt Company 
and will likely utilize many of these 
features in its new high-power sta- 
tions 
The big radio station at Arlington, 
near Washington, D. C., which was 
built by the United States Naval en- 
Electric 
With one notable exception the year’s 


f 


developments in the various branches « 


electric lighting and illuminating engi- 


neering were not of a startling character, 
but 
the 
progress 


represent rather steady advance by 
that 


division 


for 
of 


small but sure steps make 


Practically every 
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City 
Chis in connection 


been done between Salt Lake 


and San Francisco. 


with the network of high-grade cir- 
cuits now in service east of Denver 
is expected to give telephone serv- 


ice between the Atlantic and Pacific 
coasts by the time of the opening of 
the Panama-Pacific Exposition The 
American Telephone & Telegraph cir- 
cuits now extending from the Atlantic 


seacoast to Denver are the longest cir- 


cuits in use for telephone purposes 
today. The projected work will make 
these circuits still more noteworthy, 


making them over 3,000 miles long. 


The rapid extension of electric power 


and electric railroad systems on the 


one hand, and of telephone wires on 


the other, has rendered necessary much 
devis¢ 


work in an attempt to ways and 


for a harmonious of 


field 


means occupancy 


the same During the past year 


important work along these lines has 


been done in studying inductive inter- 


Wireless Telegraphy. 


gineers, was completed the beginning 


Communication has been 


the 


of the year 


established with ships in day time 


up to 2,000 miles, and at night com- 


established for a 
Che 


between 


munication has been 


distance of ove! 3500 miles Sta 


tion is Operating satisfactorily 


\rlington and the new high-power sta- 


Zone 


For 


Canal 
the de 


which consists of 


tion being erected on the 


it receiving apparatus 


ampliphone three 


the 


ries 


est 


well-known audions used in s¢ 


permits a signal of one-sixtieth 


audibility to be successfully read. 


\s 


investigate 


the British 


The appointment by 


sociation of a committee to 
world 


effect 


simultaneously in all parts of the 


the ether conditions and thei 


transmission of wireless mes- 


This 


elaborate 


upon the 


sages, is important committee 
form to 


all 


recording 


has submitted an 


operators and investigators over 


the to 


world with a view 
fa- 


de 
the 


their observations of particularly 


vorable or adverse conditions and 


the reasons for 
the 
of signals and distance traveled. It is 
that 


definite 


termining upon 


large variation in strengthening 


also hoped by means of these 


observations information may 


be obtained as to the exact effect of 


the transmission of 


daylight upon 


signals 
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ference with telephone working by high 
voltage three-phase power circuits, and 
by single-phase electric railroads, with 
the object of minimizing the induction 
such systems. In this work the 
engineers of the telephone companies 
co-operating very 


from 


have been closely 
with the engineers of the electric power 
and railroad companies and the large 
manufacturers electric power and 
railroad apparatus. Not only have the 
existing systems of railway electrifica- 
under investigation, but as 


of 


tion been 


well certain of the recently proposed 
electric railway operation 


systems of 


not yet in commercial use. 


During the year considerable work 
has been done towards the extension 
of telephone train-dispatching  sys- 


The indications 
of 


tems of the country. 
clear that the system train- 
dispatching by telephone is gradually 
displacing the use of the telegraph for 
this purpose 


seem 


With the development of the Bel- 
lini Tosi compass or direction-finder, a 
ship fitted with this apparatus is en- 
abled to definitely locate a ship or sta- 
tion sending out distress signals or 
warnings [This avoids the loss of 
precious time which might result from 
a slight, or considerable, error of the 
exact location given by the vessel re- 
quiring assistance. It also permits a 
ship to receive a timely warning from 
the lighthouse or light vessel, and in 
the event of loss of sunlight through 
inclement weather, a ship is still en- 
abled with a high degree of accuracy 
to find its position from signals sent 
by other ships. 

Just as the year closes announce- 
ment is made of the successful applica- 
tion of wireless telegraphy to train 
service The recent experiments of 
the Lackawanna Railroad established 
communication over a distance of 50 
miles or more by means of the latest 


Additional 
the line 


type of Marconi apparatus 
along 
of the 


trains are being fitted. with all the nec- 


stations are prope sed 


of this road, and some limited 


essary equipment and it appears to be 
but a question of a short time when 
commercial service will be maintained 
on the limited passenger trains of this 


road 


Lighting and I|luminating Engineering. 


the electric lighting industry has forged 


ahead. At the same time there has been 
a steady improvement in the quality of 
illumination through a more general ac- 
ceptance and application of the principles 
of illuminating engineering. 

In electric illuminating sources the im- 





provements of greatest importance are 
those relating to tungsten lamps. The 
striking announcement made last sum- 


mer of the practical perfection of a tung- 
sten lamp with an efficiency of about one- 
half watt per candlepower, or twice the 
best efficiency hitherto attained by lamps 
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of this type, produced only a mild sen- 
sation, since it was coupled with the 
statement that these lamps could not be 
made in sizes smaller than about 1,000 
candlepower. This greatly allayed the 
fear that the new lamps would presently 
supersede the tungsten units that have 
become standard. The great increase in 
efficiency of these lamps is due to the 
much higher temperature of the filament 
made possible by filling the lamp with an 
inert gas, nitrogen, which eliminates the 
presence of traces of oxygen that are 
commonly found in the vacuum lamp and 
that cause disintegration of the filament. 
During operation the nitrogen is at about 
atmospheric pressure. The great increase 
in temperature more than offsets the loss 
of energy in lamps of large size through 
gaseous heat conduction to the walls of 
the lamp by the nitrogen present. In the 
smaller lamps the proportion of the lat- 
ter loss increases, so that the efficiency is 
not much better than that of standard 
tungsten lamps ofthe vacuum type; there- 
fore nitrogen-filled lamps are not likely 
to be made below 500 candlepower. 

Although the bulk of the research re- 
sulting in the development of the nitro- 
gen-filled lamp was done in this country, 
the lamps have not yet been placed regu- 
larly on the market here; in Europe, how- 
ever, they have been available for several 
months. They are made with a relative- 
ly thick helically coiled filament well con- 
centrated in the middle of a large bulb. 
The lamps range in size from 500 to 
5,000 candlepower, and the statement is 
made that lamps of even 10,000 candle- 
power can manufactured. Similar 
lamps will probably be available on the 
American market within a few months, 
so that greater opportunity will be given 
to study of their life and other operat- 
ing characteristics. 

In all likelihood the field for the great- 
est’ adaptability of the nitrogen-filled 
lamps will be in series street lighting, 
where they are sure to offer still fur- 
ther opportunity for discarding obsolete 
types of arc lamps. The probability of 
their competing for supremacy in this 
field with the modern ~agnetite and car- 
bon-flame arcs is not so great. Multiple 
110-volt lamps of this type of 1,000 can- 
dlepower and over will doubtless be forth- 
coming for such interior lighting where 
high-candlepower lamps can be used, but 
the alarm felt im some quarters lest 
the new lamps replace all tungsten lamps 
is entirely unwarranted. Nevertheless, 
the new half-watt tungsten lamps, to- 
gether with further improvements in the 
standard tungsten lamps now in such gen- 
eral use, bespeak a far reaching increase 
in the use of metal-filament incandescent 
lamps. 

Of the improvements in standard tung- 
sten lamps just referred to there are 
many. To begin with, the drawn-wire 
lamp has practically displaced the pressed- 
filament lamp on account of its greater 


be 








ruggedness, uniformity and adaptability. 
The strength of the filament has been 
increased about 40 per cent within two 
years and this has also permitted an 
improvement in efficiency without decreas- 
ing the life. Chemical “vacuum-getters” 
in the bulb have practically prevented the 
blackening of lamps with relatively thick 
filaments. The size of the lamp bulb 
has been reduced for 40 and 60-watt 
lamps. Lamps are now much _ better 
standardized through improved  wire- 
drawing, so that it is possible to get more 
uniform results with reflectors and shades 
and series lamps can be had of identical 
current capacity without the elaborate 
sorting formerly necessary. Very small 
110-volt tungsten lamps are now made 
for sign, candelabra and miniature dec- 
orative purposes. These have a filament 
that is helically coiled over a mandrel of 
very small diameter and then the filament 
is mounted in the usual manner; this coil- 
ing permits a great increase in the length 
of filament that can be placed in a small 
bulb; it also increases the strength of the 
filament. Somewhat similar coiling is 
used in concentrating or focusing lamps 
which have made great headway in pro- 
jection, automobile and similar services 
where a compact filament is needed at the 
focus of the auxiliary reflector. This type 
of lamp will likely replace many arc lamps 
in spotlights, projecting lamps, locomotive 
headlights, etc., and probably will also find 
use in light houses. 

Greater emphasis is being placed by 
lamp manufacturers on the operation of 
tungsten lamps at their rated voltage, in- 
stead of several per cent below this point, 
which has been the practice on the part 
of many large users. Such a practice is 
no longer necessary on the score of at- 
taining a good life for the lamps and in 
fact prevents achieving the full advan- 
tages of efficiency and color that the tung- 
sten filaments have over the old carbon 
filaments. 

With all improvements in the 
quality and variety of tungsten lamps 
there has been a marked reduction in the 
price of these lamps. A number of cen- 
tral stations have even adopted the policy 
of free renewals of tungsten lamps in 
sizes of 100 candlepower and over. These 
decreased costs and improved perform- 
ance and adaptability have made the tung- 
sten lamp used so generally that the 
older types of carbon, metalized carbon 
and tantalum filaments are very rapidly 
being replaced. New installations nearly 
always use tungstens from the start. The 
field of the arc lamp, both in interior 
and exterior lighting, is being restricted 
by its sturdy competitor and the cause of 
electric lighting against lighting by com- 
bustible illuminants has been very greatly 
strengthened. 

Developments in arc lamps have been 
confined almost entirely to the magnetite 
and flame arcs. Since the open and in- 
closed carbon arc lamps became obsolete 


these 
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a few years ago there have been no im- 
portant improvements in their construc- 
tion and performance to give them a 
renewed lease of life. Consequently they 
are fast being replaced by the more effi- 
cient metallic or carbon flame arcs of 
today or by large-sized tungsten latnps. 
Many details of the flame arcs have been 
improved; the construction of the con- 
densing chamber has been made such 
that the deposit of ash or fumes on the 
globe is less troublesome; the clutch me- 
chanism does not depend upon the thick- 
ness of the electrode for the reliability 
of its action; economical impregnated 
electrodes have been made for attaining 
any desired color; series alternating-cur- 
rent lamps have been perfected for re- 
liable operation and many thousand of 
them are being successfully used for 
street lighting; flame lamps for operation 
on 25-cycle circuits have been developed. 
The efficiency of flame arcs has been im- 
proved so that the white-flame lamps now 
have as good an efficiency as the yellow- 
flame lamps of a year ago; the efficiency 
of the yellow-flame arc is now practically 
0.20 watt per mean hemispherical candle- 
power. Long-burning flame arcs now 
give from 100 to 120 hours of burning per 
electrode trim. All these improvements 
have greatly extended the opportunities 
for the successful employment of the 
flame-arc lamp and their use is becoming 
more common for outdoor lighting and 
for the lighting of large interior areas 
where a powerful light source is needed. 
Where smoke, dust or fog abound the 
penetration of light from flame arcs has 
been found to be quite superior. 

Magnetite or metallic-flame arcs have 
also been improved in many ways and are 
continuing to give good service, especially 
for street lighting. The inverted type 
of this lamp is making considerable head- 
way in ornamental street lighting, for 
which it has been adopted in preference 
to ornamental clusters of tungsten lamps 
in many installations. By increasing the 
voltage on magnetite arcs, and also on 
carbon-flame arcs, it has been found that 
the efficiency is considerably increased 
and a whiter light produced. 

In the way of vapor-tube lamps there 
have been improvements in both the 
standard and quartz-tube mercury-vapor 
arcs. An improved method of sealing 
the leading-in conductors has been found; 
a mercury seal is now successfully used. 
The number of installations of mercury 
arcs has increased considerably. The 
performance of quartz lamps as regards 
efficiency is about on a par with that of 
the carbon-flame arcs and both these are 
the most efficient electric light sources of 
the present time. 

The neon-tube lamps have been im- 
proved by increasing the area of the elec- 
trodes so that their life is now placed at 
over 2,000 hours for tubes having a length 
of about 65 feet. Provision has been 
made for maintaining the purity of the 
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neon gas. The intensity of these lamps lighting has been extended in some _ itself in greater safety and comfort and 


is about 60 candlepower per foot of tubu- 
lar length. For a tube of 20-foot length 
the terminal voltage is 800. Although the 
light of the pure neon tube is excessively 
red, the correcting mercury tube used 
with it gives a satisfactory color com- 
bination 

After this hasty review of developments 
in electric illuminants, it is desirable to 
summarize the progress in the art of il- 
lumination or applied illuminating engi- 
neering; space will not permit more than 
a brief reference to the scientific aspects 
To this country is due the credit for orig- 
inating what has now become an inter 
national movement for the betterment of 
illumination This began with the organ 
ization of the Illuminating Engineering 
Society in 1906; a few years later a simi 
lar society was organized in Great Brit- 
ain; this year a similar society held its 
first meeting in Germany; efforts are now 
being made to start a society in France 
This increasing worldwide interest in the 
subject is evidenced by the reorganization 
of the International Photometrical Com 
mission, which represented only gas in 
terests, into the International Commis 
sion on Illumination, a _ representative 
body of all interests concerned in the 
development of the science and art of 
illuminating engineering. At a number of 
international congresses held this year the 
subject of improved illumination received 
consideration, notably at the Fourth In 
ternational Congress on School Hygiene 
held at Buffalo in August. Much of im- 
portance was brought out at this gather- 


ing The subject schoolroom lighting 
has also been particularly studied by a 
special committee of the British Illumi- 


nating Engineering Society 

A gratifying increase of interest in 
matters illumination has been shown 
this year in this untry by many vitally 
concerned in improved lighting, but hith 
erto lukewarm in furthering the move 
ment Among these are many prominent 
architects, opthalmologists, school authori- 
ties, artists, trunk-line, interurban and ur 
‘ompanies, etc 


No radical changes have been made in 


ban railwa 


street lighting, but hundreds of miles of 
streets have had their lighting remodeled 
to modern efficient equipment. Tungsten, 
magnetite ard flame arc lamps have all 
shared in the lighting of the rehabilitated 


streets Ornamental tungsten-cluster 


In spite of the political unrest which 
has characterized the year just past 
there has been a_ steady develop- 
ment in the field of _ electric 
although, ffinancially the 
business of 1913 has been some- 


traction 


what below expectations. This condi- 
tion has been particularly noticeable 
during the latter months and may per- 
haps be attributed to the apprehension 


places; a greater variety of cluster stand- 
ards is now on the market; some illu- 
minating engineers seem to think, how- 
ever’ that this system has reached the 
climax of its popularity; single tungsten 
lamps or ornamental posts are preferred 
in many quarters. A unique installation 
of series tungsten lamps in diffusing and 
reflecting lanterns has been made in one 
of the smaller cities by an illuminating 
engineer; it shows new possibilities of 
original and economical designs. Orna- 
mental magnetite arcs have been installed 
in quite a few cities with pleasing results, 
both by day and night. It is not likely 
that the movement for esthetic results in 
street lighting will die out; on the con- 
trary, it will doubtless increase and be 
taken up by the municipalities themselves, 
instead of being left to the initiative of 
merchants. A greater variety of orna- 
mental street-lighting systems may be 
Although the 
flame arc has not lent itself to ornamental 


looked for in the future 


street lighting so well, its use for the 
utilitarian lighting of very busy streets 
is increasing. One large city is using 
thousands of these lamps for its stand 
ard equipment and is even lighting many 
miles of its residence streets with them, 
apparently with success. They are also 
being successfully used for the lighting of 
important crossings of boulevards and 
driveways in parks 

By the further increase in the variety 
of shades, reflectors and lighting fixtures 
of good design now on the market there 
has been made available for interior light 
ing a still greater wealth of material to 
select from and thus there is being pro- 
duced that highly desirable diversity of 
lighting equipment which a few years ago 
\lthough 
mercantile establishments are most in 


there seemed little hope for. 
need of original design in their lighting 
equipment and are coming to appreciate 
this fact, many other installations could 
be improved by attention to this feature. 

The improvement in lighting of com 
mercial and industrial establishments has 
been extended to include not only a very 
considerable part of large, up-to-date 
buildings and plants, but gradually in 
creasing number of small stores and shops 
are being rehabilitated to modern stand 
ards of illumination. Wherever improved 
lighting has been installed on proper lines, 
it has been found to more than pay for 


Electric Railways. 


of business interests as to the attitude 
of the government regarding tariff and 
currency legislation. These two mo- 
mentous questions have been decided, 
however, to the apparent satisfaction 
of all concerned and renewed activities 
in all lines of business are confidently 
expected. 

In the field of steam railroad elec- 
trification several important steps have 


increased production and commercial effi- 
ciency; in many cases even actual reduc- 
tion in lighting cost has resulted from such 
improvements. 

An increasing tendency which it is 
pleasant to record is the more general 
attention to screening of brilliant light 
sources. Inclosed diffusing globes are in 
greater use, reflectors of the deep-bowl 
type are more in evidence, semi-indirect 
lighting with artistic translucent glass 
bowls has come into increased vogue, and 
pure indirect lighting has made great 
headway, being now used even in some 
railway dining cars. All these advances 
are evidence of the increasing extent to 
f 


which the campaign for elimination « 
glare has met with popular approval. In 
other words, the public is coming to un 
derstand that better light does not mean 
more bare lamps and that it can be at- 
tained economically without eye strain and 
with more or less of beauty 

A notable sign of progress during the 
past year is the marked interest in illumi- 
nation being manifested by the art fra- 
ternity. This was stimulated, no doubt: 
by a number of lectures dealing with the 
relation of light to art that were given in 
several of the large cities and which 
evoked an apprtciation of the effects of 
direction, quantity and color of light on 
works of art. These had received com- 
paratively little study heretofore. Since 
attention has been directed to them there 
has been marked improvement in the 
illumination of several art galleries. It 
is now possible to arrange the lighting so 
as to bring out exactly the effect that the 
artist had in mind and in some cases even 
to enhance it; formerly the lighting in 
many cases vitiated the impression that 
the artist wished to convey 

The foregoing brief comments have 
merely skimmed over the recent achieve 
ments of the steadily broadening field of 
electric lighting and illuminating engi 
neering. The two have worked together 
Electrical men have given the more 
marked impetus to illuminating engineer 
ing and the latter has stimulated great 
udvances in electric lighting. As a re 
sult of this mutual service of one to the 
ther the art of illumination has made 
prodigious forward strides and the slogan 
“More and Better Light” has come to be 
practically synonymous with “Use Elec 
tric Light.” 


been taken during the past year al- 
though the influences mentioned have 
militated somewhat against the actual 
work of construction on some of the 
new projects. 

One of the first and also most im- 
portant electrification decisions made 
was that of the Chicago, Milwaukee & 
St. Paul Railway to substitute electric 
power for steam on the main line in 
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the mountainous districts of Montana. 
The company first expects to electrify 
a division of the railroad 113 miles 
long, extending over the Rocky Moun- 
tains between the Three Forks and 
Deer Lodge, Mont. Ultimately the elec- 
trification will be extended to that por- 
tion of the main line between Har- 
lowton, Mont., and Avery, Idaho, a dis- 
tance of 450 miles. It is practically 
certain that a 2,400-volt direct-current 
system will be used. Electrical energy 
has been contracted for from the Mon- 
tana Power Company and the Thomp- 
son Falls Power Company. 

Of equal importance to the Chicago, 
Milwaukee & St. Paul electrification is 
that authorized early in 1913 by the 
Norfolk & Western Railway from Blue- 
field, W. Va., across the summit of the 
\lleghanies to the town of Vivian, W. 
Va., a distance of 30 miles. An un- 
usual feature of this project is that only 
coal trains will be operated by elec- 
tric locomotives, passenger trains be- 
ing handled through the electric zone 
by steam engines. Electric power will 
be generated in a steam power house 
being erected by the company at Blue- 
stone.. The system will be 11,000 volts, 
25 cycles, single phase and 25 elec- 
tric locomotives of unusual design are 
being constructed. The motors of 
these locomotives are being built with- 
out commutators and follow the prin- 
ciples of the standard polyphase in- 
duction motor, retaining all the ad- 
vantages of ruggedness and absence of 
complication which are characteristic 
of the latter type. The service on this 
road will be of the heaviest class yet 
considered in connection with elec- 
trification, as 3,250-ton trains are con- 
templated and these, on two-per-cent 
grades, will require a total drawbar 
pull per train of approximately 150,000 
pounds. It is expected that all work 
will be completed for service in the 
summer of this year. 

In the East one of the most impor- 
tant happenings in the field of heavy 
electric traction was the authorization 
by directors of the Pennsylvania Rail- 
road on March 12, of the electrifica- 
tion of the company’s main line for 
suburban traffic out of Philadelphia as 
far as Paoli, a distance of 20 miles. 
This is a further step in the general 
electrification projects of the Pennsyl- 
vania which has for its object the elec- 
trification of all trains entering Phil- 
adelphia and ‘which will ultimately 
mean the electrification of the entire 
main line from New York to Wash- 
ington, D. C. It is: stated definitely that 
power for the initial project will be pur- 
chased. from the Philadelphia Electric 
Company. 

The Washington & Old Dominion 
Railway, a typical suburban steam road 
extending from Washington, D. C., to 
Bluemont, Va., a distance of about 60 
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miles, was another convert to electric 
power, during 1913. This company or- 
iginally owned the Great Falls & Old 
Dominion Railway, a double-track trol- 
ley line from Washington, D. C., to 
Great Falls, and when electrification 
of the main steam line from Wash- 
ington to Bluemont was considered, it 
was decided to use the 600-volt direct- 
current system because considerable of 
the equipment of the former road, 
which was 600 volts, could be used. 

Mention must also be made of the 
electrification plans of the Great 
Northern Railway for a section of the 
main line from New Rockford, N. D., to 
Lewistown, Mont., a distance of 530 
miles. No definite announcements have 
been made by the directors of this road 
and it may be years before the project 
is completed. The roadbed, tunnel and 
other construction contracts have, how- 
ever, already been awarded 

It is also a matter of record that 
the Butte, Anaconda & Pacific elec- 
trification was completed in 1913 and 
is operating with great success. This 
is a 2,400-volt direct-current system 
using the geared type of locomotive. 

In Chicago the agitation for terminal 
electrification continued throughout the 
year, although very little was accom- 
plished. The committee of the Asso- 
ciation of Commerce, which is making 
an exhaustive study of conditions from 
a financial and engineering standpoint, 
will be ready to present a report early 
in 1914. An ordinance introduced in 
the City Council, requiring the abate- 
ment of smoke on or before July 1, 
1915, by all railroads entering the city, 
was held pending the report of the 
former committee. 

No event has happened more sig- 
nificant of the near approach of gen- 
eral steam railway electrification than 
the establishment, in 1913, of the Penn- 
sylvania Railroad’s correspondence 
school of electricity. This school is 
designed particularly to instruct those 
employees who will have to do with 
the construction and operation of the 
company’s electrification from New 
York to Washington, D. C. 

In the field of interurban and subur- 
ban traffic several important events 
have transpired. Work was completed 
on the high-speed line of the Kansas 
City, Clay County & St. Joseph Rail- 
way, between Kansas City, St. Joseph 
and Excelsior Springs, Mo. The total 
mileage of the system is 80 miles. The 
1,200-volt direct-current system is used. 
About 500,000 people are served by the 
line which is considered the most im- 
portant development in the Middle 
West. 

The Nashville-Gailatin Interurban 
Railway, a new 1,200-volt direct-cur- 
rent system between Nashville and 
Gallatin, Tenn., is another of the im- 
portant developments of the year. The 
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line is 27 miles long and since begin- 
ning operation the earnings have far 
surpassed those anticipated by the 
promoters. 

In Iowa, the Waterloo-Urban exten- 
sion of the Waterloo, Cedar Falls & 
Northern Railway was completed dur- 
ing 1913. This is a 40-mile addition 
to an already successful 600-volt di- 
rect-current system serving a prosper- 
ous farming district. No expense was 
spared in making the new line a model 
of approved construction. 

The Oregon Electric Railway, which 
was completed in 1913, is interest- 
ing, as it is one of the longest electric 
railways recently put in operation. It 
extends between Portland and Eugene, 
a total distance of 122 miles. This 
line operates trains with observation 
and sleeping cars, making direct con- 
nections with the Spokane, Portland & 
Seattle Railroad, a steam railroad of 
which it is a part. The 1,200-volt di- 
rect-current system is employed. 

Interurban electric systems are fast 
supplanting the steam railway in the 
vicinity of San Francisco and many im- 
portant projects are being planned. 
One recently completed is the Oak- 
land, Antioch & Eastern Railway, a 
1,200-volt direct-current line ultimately 
to extend between Oakland and Sacra- 
mento, Cal., a distance of 85 miles. At 
present service is maintained between 
Oakland and Bay Point, 31 miles. An 
interesting feature of this line is a 
tunnel, 3,458 feet long, through the 
Coast Range. 

Progress must be reported on work 
for the new  2,400-volt Kalamazoo- 
Grand Rapids (Mich.) line of the 
Michigan United Traction Company, 
which will connect these two cities. 
This is a 92-mile line and it will be 
ready for operation early in 1914. 

Mention must also be made of the 
inauguration of high-speed service by 
the Public Service Railway, between 
Newark and Trenton, N. J. This was 
accomplished by the construction of 
long sections on right-of-way in place 
of former highway routes. 

Subway and elevated transit has 
received great impetus during the year 
just closed. Construction work on the 
additions to subway facilities are rapid- 
ly progressing in New York City and 
in Chicago another subway program 
has been outlined by the municipal 
authorities. In the elevated field the 
most important happening was the 
merger of all elevated railroads in Chi- 
cago and the establishment of universal 
transfers and partial through routing. 
This consolidation was effected under 
a general merger ordinance, which also 
provides for the unification of street 
railways and the financing of a subway 
for the city. 

In considering important happenings 
of the year just closed in the field of 
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street railways, there is little that can 
be termed startling. Rehabilitation and 
improvements have been made in many 
cities, notable examples being San 
Francisco, Cal., Cleveland, Ohio, De- 
troit, Mich., Boston, Mass., and Provi- 
dence, R. I The new center-entrance 
cars and double-deck cars are proving 
effective in relieving crowding, in lo- 
calities where employed, and indica- 
tions point to an increasing use of this 
equipment 

The annual convention of the Ameri- 
can Electric Railway Association, on 
October 13 to 17, at Alantic City, N. 
J., was one of the important events of 
the year, and to the work of the va- 
rious committees of this organization 
belongs the credit for the keener inter- 


est in standardization. 


[The work on the silver voltameter 
which has been on at the Bureau of 
Standards for a number of years was 


completed early this year and the many 


perplexing points connected with its 
operation have been elucidated. As a 
unit of electric current, the ampere, is 
defined in terms of the deposit made 
in this voltameter, the work is of funda- 
mental importance It was found that 
the presen acid in the electrolyte 
makes a difference in the deposit and 
that many of the divergent values pre- 
viously found were due to uncertainty 
as to the neutrality of the solution. A 
difference has been found in the values 
of the deposits obtained with the 
porous-pot rm of voltameter and the 
new form used at the Bureau. This 
difference amounts to about seven 
parts in a million 

The seasoning of timber by elec- 


trochemical methods has been an- 
nounced in France. The process con- 
sists in passing current through the 
timber while immersed in a bath, the 
result being the elimination of sap and 
substitution of material from the bath. 

The use of electrolytic lightning ar- 
resters increases and these are now 
provided in a form which includes a 
charging resistance for voltages up to 
14,500; for higher voltages a separate 
resistance is used 

The electric generation of ozone 
continues to be commercially success- 
ful, the apparatus being put out in a 
form which can be attached to any 
lamp socket. These apparatus are es- 
pecially popular in  motion-picture 
theaters and similar places occupied 
by large numbers of people. There 
has been a discussion during the year 
as to the benefits and disadvantages 
of the presence of ozone in the air, 
and while perhaps too much has been 
claimed for it in some quarters, it is 


harmless when in diluted form, and 











Within the last year there has been 
apparent a decided tendency for elec- 
tric railways to purchase power from 
local power companies instead of gen- 
erating it themselves. Growing exam- 
ples of this practice will be found in 
New York, Chicago, St. Louis, Phil- 
adelphia, Cleveland, and a large num- 
ber of smaller cities. During the year 
the Commonwealth Edison Company 
entered into a new contract with the 
Chicago transportation companies for 
more power than ever before and at 
considerably reduced rates. The rail- 
way load now totals 70 per cent of the 
Edison company’s entire business. The 
Cleveland (Ohio) Railway Company 
during the year also abandoned its gen- 
erating stations and entered into a con- 
tract with the local central station for 
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its oxidizing effects are beneficial in 
certain ways, such as destroying or 
ganic matter. 

Electrolysis in concrete has been re 
ceiving very thorough study at the 
Bureau of Standards and the conclu- 
sions from this work have been an 
nounced in a recent publication. It 
has been established that the crack 
ing of reinforced concrete due to elec 
tric current is caused by the oxidation 
of the iron anode. Cracking was not 
found to be so general as has been re 
ported and a high voltage (60 volts 
per foot) is usually necessary for such 
a result Non-corrodible anodes and 
metals which do not form insoluble 
products never cause cracking. The 
use of copper-clad steel or aluminum 
as reinforcing material is imprac- 
ticable. Rapid destruction of the anode 
occurs only when the heating effect 
of the current is sufficient to raise the 
temperature above 45 degrees centi- 
grade, as corrosion is very slight at 
temperatures lower than this. Con- 
crete is found to soften near the cath- 
ode, which destroys the bond of the 
reinforcing materal. This effect de- 
velops at all voltages but takes place 
only close to the cathode. 

The progress of electric steel refin- 
ing continues. There are now about 
20 electric furnaces for steel refining 
in this country and others have been 
ordered. A Stassano furnace has been 
installed at Redondo Beach, Cal., and 
a Girod furnace at Seattle, Wash. In 
addition to the induction furnace in- 
stalled at Lansdowne, Pa., in the latter 
part of 1912, additional furnaces of this 
type have made their appearance here. 
It is reported that the American Iron 
& Steel Manufacturing Company, of 
Lebanon, Pa., has ordered the largest 
electric furnace for refining steel in 
the world. This also will be of the 
induction type. 
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practically all of the power it re- 
quires. 

No review of the year would be com- 
plete without reference to the unusual 
weather conditions of 1913 and the 
losses experienced by companies in 
many localities. In Omaha, Neb.; In- 
dianapolis, Ind., Dayton, Ohio, and 
other sections of Michigan, Illinois, 
Ohio and Indiana, tornadoes, and floods 
caused damage amounting to many 
thousands of dollars, and in the latter 
part of the year, a blizzard in Cleve- 
land caused serious delays and dam- 
age It is gratifying to record that 
the afflicted districts received the 
combined assistance of their more 
fortunate neighbors, in every case, and 
rehabilitation was accomplished in rec- 
ord-breaking time. 


The electric smelting of iron ore has 
continued successfully in Sweden and 
in California. The shaft type and the 
long narrow type of furnace has each 
been demonstrated to be suitable in 
the field best adapted to it. Where 
power is cheap, coke scarce, and the 
ore suitable for high grades of iron, 
it has been fully demonstrated that the 
electric smelting furnace can be made 
‘ommercially successful and it enables 
»res to be worked that otherwise could 
not be utilized. The plant which was 
started at Hardanger in Norway has 
shut down. It was patterned after 
the Swedish plant which used charcoal. 
It, however, made use of coke, which 
did not work well in this design of 
furnace. For other electrochemical 
and electrometallurgical purposes Nor- 
way is using about one-half of its 
total electric power, which results in 
a high general load-factor upon its 
generating stations. In France and 
other Eur’ ~*an countries the use of the 
electric furnace is also increasing. 

It has been shown that copper, nickel 
and tin ores can be successfully 
smelted in the electric furnace, but 
zinc ores have not been handled with 
commercial success. The electrolytic 
zinc process is now commercially 
feasible under certain conditions. It 
has been shown that lead can be suc- 
cessfully plated in solid, dense, cohe- 
rent deposits. 

A ttew dry cell has been brought out 
during the year by the Western Elec- 
tric Company. This is known as the 
Red-label Blue-bell battery and is in- 
tended for general-utility work. It has 
high initial amperage and low resist- 
ance and is adapted for use with call 
bells, railway signals, slow-speed ig- 
nition, and other work where there is 
not a constant drain for extended in- 
tervals. 

A storage battery having a semi-dry 
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electrolyte has been announced by the 
Cook Railway Signal Company. The 
advantages claimed are freedom from 
spilling and. evaporation. The use of 
an electrolyte, consisting of halogen 
salts of various metals, has been sug- 
gested in England, the advantage be- 
ing in the light weight. The anode 
is porous carbon and the cathode of 
some metal such as iron. 

The Ironclad-Exide cells have been 
altered during the year by a slight re- 
duction in thickness and consequently 
in weight of the negative plate. This 
gives a larger clearance for acid and 
results in more nearly equal life of the 
positive and negative plates. The 
boosting of these cells during discharge 
is now recognized as having no in- 
jurious effect, but being actually ad- 


In the design and manufacture of 
electrical machinery the past year was 
devoid of revolutionary innovations; 
nevertheless, much progress was attained 
in the further development of several 
types of machinery and the refinement of 
many details of design. Both in rotating 
and stationary apparatus there was fur- 
ther advance in capacities. Early in the 
year there was an extended discussion of 
many features affecting proposed revision 
of the standardization rules governing 
electrical apparatus, as a result of which 
revisions in rating of some lines of 
electrical machinery may be looked for. 

The steady increase in the size of 
alternating-current generators was con- 
tinued. While this was in a measure 
anticipated, it was not believed that such 
a large number of machines exceeding 
20,000 kilowatts would be constructed 
within a year. The largest generating 
unit now under way is being constructed 
for the Philadelphia Electric Company; 
this mogul will have a capacity of 35,000 
kilowatts or about 50,000 horsepower. It 
is a Curtis horizontal turbogenerator that 
will operate at a speed of 1,200 revolu- 
tions per minute; its total length will be 
65 feet and the weight of the combined 
steam and electrical unit will be about 
1,200,000 pounds. Other similar large 
machines now under contract are three 
30,000-kilowatt units for Chicago, New 
York and Philadelphia; five 20,000-kilo- 
watt units, of which four are to be 
horizontal and one vertical; and four 
vertical 15,000-kilowatt units. 

Of novel design are three 30,000-kilo- 
watt turbogenerators now being built in 
the Westinghouse shops for the Inter- 
borough Rapid Transit system. Their 
design resembles the “cross-compound” 
type so familiar in steam-engine practice, 
except that the high-pressure element 
will be distinct from the low-pressure 
side, each driving a 15,000-kilowatt gen- 
erator at the most efficient speed for that 


vantageous in prolonging the life -f 
the battery. : 

The Gould Storage Battery Company 
has brought out during the year a new 
type of battery for use in automobiles. 
The active material in the positive 
plates is only partly formed with the 
result that later action during the life 
of the cell brings more material into 
action and the capacity of the cell is 
consequently maintained. 

A new size of Edison cell designated 
as A-5 and having a capacity of 187.5 
ampere-hours has been placed upon 
the market for use in pleasure cars. 

The use of storage batteries for trans- 
portation purposes continues to in- 
crease and they are being used more 
than formerly for indoor work in fac- 
tories, railroad terminals, etc. A stor- 
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turbine element; thus the high-pressure 
side will operate non-condensing at a 
speed of 1,500 revolutions per minute, 
while the low-pressure side will run con- 
densing at 750 revolutions per minute. 
The two generators will be electrically 
connected as a single unit. It is believed 
that this combination unit will give ex- 
ceptionally economical operating results. 
The Westinghouse company also installed 
during the year several horizontal turbo- 
generators of 20,000 and 15,000-kilowatt 
rating and for 25-cycle and 60-cycle 
service. 

The largest generating unit as yet 
completed is now being installed for the 
Commonwealth Edison Company at the 
historic Fisk Street station. It was made 
by the English firm of C. A. Parsons & 
Company and has a rating of 25,000 
kilowatts. The high-pressure and low- 
pressure turbine units are placed tandem 
to drive a single generator. Exceptional 
steam economy has been guaranteed for 
this unit, which will operate at 750 revo- 
lutions per minute. All of the auxiliaries 
for this unit will be motor driven; 50 
motors will be required for this purpose, 
these ranging from 250 to 5 horsepower. 

In direct-current generators the largest 
as yet designed are for a rating of 5,200 
kilowatts. Eleven of these are being built 
for the Southern Aluminum Company; 
they will be of the horizontal type driven 
by waterwheels; they are to develop 
10,000 amperes at 520 volts. 

Alternating-current waterwheel gener- 
ators ranging in capacity up to 17,500 
kilowatt-amperes have been installed and 
are giving good results. Vertical type 
waterwheel generators operating at very 
low speed have been built in sizes ex- 
ceeding 12,000 kilowatts. 

Motor developments of greatest moment 
have been the perfection of several types, 
which, though already known for several 
years, have not been constructed in com- 
mercial form. Among these are the poly- 
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age-battery mine locomotive has been 
installed by the Philadelphia & Read- 
ing Coal & Iron Company. The bat- 
tery consists of 70 A-8 Edison cells 
with a capacity of 300 ton-miles per 
charge. Storage-battery vehicles have 
demonstrated their applicability to 
long-distance runs through the tours 
made by Col. E. M. Bailey. 

Many improvements have been made 
in apparatus for battery charging and 
the equipment ‘of charging stations. 
These have been mainly in the direc- 
tion of simplifying the charge, provid- 
ing against injury to the batteries or 
operator, and securing greater econ- 
omy. Self-contained rheostats are now 
provided with battery panels. These 
can be assembled in frames in a man- 
ner similar to sectional bookcases. 


phase series motor and the polyphase 
adjustable-speed motor, which have 
emerged into the realm of successful 
designs. Although but few of these have 
been built in this country, in Europe they 
are being built to a considerable extent 
in sizes up to several hundred horse- 
power and the series motors seem to be 
well suited for crane and hoist work. A 
self-starting direct-current motor in sizes 
up to 20 horsepower has been brought 
out especially for mining work. 

The construction of many types of 
motors has been improved. Steel frames 
have come to be used for both squirrel- 
cage and slip-ring induction motors with 
resultant reduction in weight and greater 
strength. Mill motors have been made 
more rugged. A reversing motor equip- 
ment for a large blooming mill is being 
built, which will be the first of its kind 
in this country, it is said. A considerable 
number of electric mine hoisting equip- 
ments have been installed and a contract 
has been let for the largest plant of this 
kind in this country, which is to be in- 
stalled in Montana. 

Synchronous motors are being used 
more extensively, not only as pure rotary 
condensers, but for power work, where 
the value of their power-factor correct- 
ing quality is being better appreciated. 
They have also come to be used very 
successfully as voltage regulators on im- 
portant transmission lines, maintaining 
the receiving end at substantially con- 
stant potential. The self-starting types 
of these motors are coming more into 
favor. 

The year has seen a great widening 
of the fields of application of small 
motors, which are being used for driving 
a rapidly increasing number of kinds of 
machines in offices, stores and residences. 
Their compactness, ease of control, econ- 
omy and quiet running make them 
exceptionally well adapted for supplying 
power where convenience, speed and 
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labor-saving are important considerations. 

For driving machine tools, pumps and 
other machinery electric motors 
are rapidly replacing all other forms of 
mechanical Great attention has 
been given to the development of auto- 


larger 
power. 
matic control equipment for alternating- 


which have adopted this 
power pur- 


current mot 
type ot 


poses that it had not seemed suitable for 


TS, 


motor for certain 


hitherto. Several lines of self-starters 
have now been developed for alternating- 
current motors which are arranged to 
safe-guard the motor completely. Remote- 
control equipments of several new 
types have been brought out, all of which 
extend the field of usefulness of the 
electric motor. \ unique development 
was the design of a complete and won- 


ESTIMATED 


ARTICLES 


Arc lamps and appurtenmances.............+.:. 


Auxiliaries, steam, for electrical installations, 
injectors, 


feed-water heaters, 
push-buttons, call-boxes, 
(water-tube) 


separators, 
Bells, buzzers, 
Boilers for electrical plants 


Boilers for electrical plants (other than water-tube)... 


Cables, underground, aerial and submarine 


Carbons for lamps, batteries, brushes or other electrical purposes......... 


and similar material 
including 


Circuit-breakers 
Conduits (underground) 
Dynamos and motors, 


VALUES OF 


parts of machines, 
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been closed up for the construction of 
11 machines of 4,000 kilowatts rating to 
develop 600-volt direct current from 
three-phase 25-cycle supply. Ten 60- 
cycle machines 1,500-kilowatt rating 
have been installed and are giving excel- 
have 


of 


lent service. Sixty-cycle rotaries 
also been built 
series to give 1,500 volts direct current. 
Portable substations with 
verter and transformer equipment have 
come into much wider by electric 


railway, central station and mining com- 


for operation two in a 
con- 


rotary 


use 


panies. Polyphase and single-phase con- 
verters in small sizes (one to twenty 
kilowatts) have also been developed and 


are finding considerable application for 
vehicle-battery charging, moving-picture 
work, experimental purposes, etc. Single- 
USE IN 


MATERIALS FOR 


1909 


such as pumps, condensers, 


NG GON ccavdececceesees 3,000,000 
Pi ctcrndseeneenendeee 1,500,000 
PTTTTTTLILT TTL ETT 5,000,000 


1,750,000 
11,000,000 
4,000,000 
1,200,000 
700,000 


boosters, balancers, 


rotary converters, motor-generators, etc., and all motor applications, 


such as in automobiles, not specifically enumerated in this list....... 
Electroplating and other electrolytic apparatus not elsewhere specified.. 
medic 


Electrostatic machines, induction coils, 
Elevators, electric (mechanism only) 


Engines, gas or gasoline or oil, used to drive electrical machinery 
Engines, steam (reciprocating), used to drive electrical machinery...... 
operated and direct-connected 
Fire-alarm apparatus, also burglar alarms, crossing indicators, e 


Fans, electrically 


GEOGSTSS Tc ccccccccoeccsces 


Fixtures for 
Fuses 

Glassware, 
Heating and cooking 


apparatus, electrical... 


Incandescent lamps (carbon or metal filaments) 
for measurement and meters of all kinds; also ground de- 


Instruments 


70,000,000 
1,100,000 
600,000 
2,000,000 
9,000,000 
12,000,000 
1,500,000 
1,000,000 
10,000,000 
1,000,000 
2,500,000 
1,500,000 
14,000,000 


BE GEE, GBs oncvccccoccccese 


tectors, scientific and laboratory apparatus, photometers, Leyden jars, 

A“FTAY GUCHES, S8Oecccccccccscccccscccscccecccccccescseescescssceceseces 2,250,000 
Insulating material, fiber, tape, etc... .... cc ccc cee ccecencreenesereeueneeee 2,500,000 
ES GRD GE MONO cn 6.0606 Ke bee seee coceeees sconce ncesesoecceee 2,300,000 
Interior wiring supplies, as tubing, interior conduit, molding, junction 

WOMOG, FOSSCOSE, GUEISS BOUOE, GECe cccccccccccvecccescccscccesesccccesee 3,000,000 
NT PEP rrTTrTTeTTT TTT TTTiTrrirrrri rte 400,000 
ee Pe . -. . ncouneckeetnedeeseb oG8eaeed ones cnc anes neeseee 500,000 
Poles and wire towers, cross-arms, brackets and PinS..........-+eeeeeee8: 4,000,000 
EE WRNNNONG, on 06.04.960606 64600666 00EP 6000 096 RCC bp SOC eee DORONECeEee04 2,000,000 
Railway supplies, electric, such as trolleys and other contact devices, 

strain insulators, cross-overs, rail-bonds, etC.........cceeceeseeceneees 3,000,000 
Rheostats, car controllers, motor starters, CtC........-ceeeeeeecee ceeeee 4,700,000 
Shafting, pulleys, clutches, etc., used in electrical generating plants...... 500,000 
ED, GER, oo 6:06. 66066 56 06666665 OS CEES ECEE CESE CECE TOOT OOOES OES SESH OOOOH 1,250,000 
BOSSE, SWICSMSS, SHE SREB e cc cc ccccccesccccecctecccccccesccscceescoecossces 5,000,000 
Steam turbines used to drive electrical machinery...........-.0--seeeeeeees 12,000,000 
Storage batteries, including those used in automobiles...............+++++ 6,600,000 
Telegraph instrumentS ANd APPATatuS....... ce eceeseescvsecesecsnseceesess 600,000 
Telephones, telephone switchboards and distinctively telephonic appa 

ratus PTTTTTTTTICITTITTT ITT 5,000,000 
yo ae  , rr TrrTTrree TT rererrrrierrrereri rete 4,000,000 
Water-wheels, used to drive electrical machinery...............0seseeee. 4,000,000 
Welding apparatus, ClOCEFIC. ...cccccccccccccccccccccscccsccessccscccvcess 150,000 
TE, Nc cnn eh 060 00060006000608000 Feecbdesesheentesesenecuténoenetenéces 22,000,000 
pp  PPPPTITTTTTITTTUTITITTT LT TUT LETT 12,000,000 
WIE, WEREMOTRTOSS oc cccccccccccceveccesccveccoccesccesenceseseeessoeunscaes 10,000,900 
,, , - FF. PT TTT errr eee tee 5,000,000 

500,000 


Wireless apparatus 


derfully ingenious control equipment for 


governing the powerful electric motors 
that will operate every part of the great 
Panama Canal locks. 

Rotary 
changed 
in larger sizes than ever. 


converters have not been 
but are being built 
Contracts have 


in design, 


Sentiment appears be very much 
mixed as regards the volume of busi- 


the Tele- 


to 


ness done during 


year. 





phase induction motors are being tried 
out as phase converters with some prom- 
ise of success. 

Static transformers for lines 
are now built for voltages up to 150,000; 
number of this voltage 


in California. Sev- 


power 


a considerable 
have been installed 


General Survey. 


graphic dispatches received from prom- 
inent manufacturers and leading elec- 
trical supply jobbers just before the 
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of 3,000 kilovolt-amperes 
rating and intended for 140,000 volts 
have been put in service in Michigan. A 
number of transformers for 120,000 -volts 
and rated at 7,500 kilovolt-amperes were 
installed Utah. Transformers for 
110,000 are now quite common. 
Outdoor type transformers are increasing 
several for as high as 
having been built. The 
transformer, together with 
weatherproof switching and protective 
gear, has made the outdoor substation 
practical and has greatly extended the 
zone to which electric power can be very 


eral units 


in 
volts 
in 


volts 


rapidly use, 
100,000 


outdoor 


successfully supplied from a_ central 
station to a rural or sparsely settled 
district. 


electrical ma- 
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-For the Year—— 
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19 ¢ 1912 1913 
2,750,000 $ 3,000,000 $ 3,000,000 $ 2,000,000 
3,350,000 3,000,000 3,500,000 3,250,000 
2,000,000 2,000,000 2,000,000 2,500,000 
5,500,000 4,800,000 5,000,000 4,500,000 
2,500,000 3,000,000 3,500,000 3,000,000 
12,500,000 13,000,000 16,000,000 15,000,000 
4,500,000 5,000,000 5,500,000 8,000,000 
1,350,000 2,000,000 2,500,000 3,000,000 
850,000 750,000 1,500,000 1,000,000 
75,000,000 80,000,000 100,000,000 110,000,000 
1,000,000 1,000,000 1,200,000 1,400,000 
750,000 700,000 800,000 500,000 
2,600,000 2,500,000 3,500,000 4,000,000 
9,000,000 12,000,000 14,000,000 8,000,000 
12,000,000 10,000,000 11,000,000 6,000,000 
2,000,000 2,250,000 2,000,000 1,700,000 
800,000 900,000 1,000,000 1,250,000 
11,000,000 12,500,000 20,000,000 15,000,000 
1,150,000 1,500,000 1,000,000 1,500,000 
3,000,000 3,500,000 6,000,000 6,000,000 
2,000,000 2,500,000 4,000,000 6,000,000 
17,500,000 19,000,000 22,000,000 23,000,000 
2,400,000 2,400,000 7,000,000 6,500,000 
2,700,000 3,000,000 5,000,000 6,000,000 
2,560,000 2,500,000 3,500,000 3,500,000 
2,500,000 4,000,000 5,500,000 5,000,000 
500,000 500,000 600,000 650,000 
700,000 800,000 900,000 900,000 
5,000,000 5,500,000 5,500,000 6,500,000 
2,500,000 2,700,000 3,000,000 3,250,000 
3,250,000 5,000,000 7,200,000 7,000,000 
5,000,000 5,000,000 6,000,000 6,000,000 
500,000 750,000 1,200,000 1,000,000 
1,500,000 2,000,000 4,000,000 3,200,000 
6,000,000 6,000,000 7,500,000 7,000,000 
14,000,000 10,000,000 14,000,000 14,000,000 
6,750,000 10,000,000 12,000,000 15,000,000 
500,000 600,000 650,000 600,000 
20,000,000 20,000,000 16,000,000 18,500,000 
4,500,000 5,000,000 10,000,000 10,000,000 
3,500,000 3,000,000 5,000,000 4,000,000 
200,000 200,000 400,000 500,000 
24,000,000 25,000,000 33,000,000 30,000,000 
15,000,000 15,000,000 18,000,000 21,000,000 
12,000,000 13,000,000 15,000,000 15,000,000 
5,000,000 5,000,000 7,000,000 10,750,000 
350,000 400,000 500,000 500,000 





chinery and allied apparatus that have 
been hastily reviewed are all tending to 
make the distribution and utilization of 
electricity well nigh universal. Through 
them each day sees the electrical field 
broadening in extent and becoming more 
intensively cultivated. 


close of the year indicate that in some 
lines of manufacture and in some terri- 
tories there has been a very material 
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increase, while in other directions the 
year has maintained only a normal vol- 
ume of business, or has fallen behind 
1912. 

From reliable indications it appears 
that the various elements of the in- 
dustry are tending toward a better un- 
derstanding of their mutual relations 
and the opportunity seems better now 
than it has for some time \for an 
amelioration of this vexed situation 
and a harmonizing of the efforts of 
the manufacturer, central station, elec- 
trical supply jobber, contractor and 
dealer. During the year progress has 
been made in the inauguration of the 
work of the Society for Electrical De- 
velopment. In September last there 
was an important conference of elec- 
trical interests, at Association Island, 
under the auspices of the Association 
Island Corporation, which resulted in 
the program of the Society for Electric- 
al Development receiving a considerable 
impetus. Great activity has also been 
manifest upon the part of manufac- 
turers and other interests adhering to 
the Society and through the member- 
ship of the Jovian Order, and it is be- 
lieved that early in the year the So- 
ciety will begin to actively carry out 
its plans for the education of all those 
who may use electrical energy and cur- 
rent-consuming devices. 

The year 1913, like too many of its 
precedessors, has witnessed a contin- 
ued unsettled condition with respect 
to the price of electrical material. In 
several lines the rate of production 
has rather exceeded the logical demand 
owing to restrictions in building op- 
erations and a shortened market for 
railway supplies. Consequent upon 
this there has been a tendency to make 
a price that would get the business. 
The net result has been the han- 
dling of a large volume of material at 
a totally inadequate profit. 

The demand for varnished-cloth in- 
sulated cables upon the part of electric 
lighting companies has increased. In 
order to economize in duct space there 
has been more demand for three-con- 
ductor cables with conductors of sector 
form. More and more junction boxes 
and insulator terminals are being used 
large distribution. 
Some of these are of large proportions 


for systems of 


and designed so as to increase the 
flexibility of electrical systems. of dis- 
tribution. 

The passage of the tariff bill caused 
some apprehension upon the part of 
some of the electrical manufacturers, 
but the indications to date are not such 
believe that the 
foreign manufacturer will make much 
of an onslaught upon American busi- 


ness. 


as would lead one te 


The compiling of concrete statistics 
with respect to the value of electrical 
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product is under the best conditions a 
rather difficult proceeding. In the ta- 
ble published on page 12, the figures 
have been made up from sources which 
are held to be reliable. They are the 
result of many estimates from manu- 
facturers and others who should know 
a great deal with respect to the va- 
rious materials listed. Only where 
there has been a considerable con- 
sensus of opinion has a total been es- 
tablished in this table. The compara- 
tive figures for 1913 and the year be- 
fore will therefore show some consid- 
erable changes. Where an increase is 
not definitely indicated, except in a few 
cases, it will not necessarily mean that 
there has been as much apparent retro- 
gression in the business. Our more 
enlightened knowledge would rather 
indicate that some of the figures given 
in our estimates of last year were 
high. 
en eee 
New Hampshire Electric Power 
Stations. 

Preliminary figures of the forthcom- 
ing quincennial report on the central 
electric light and power stations of 
the state of New Hampshire have been 
given out by Director W. J. Harris of 
the Bureau of the Census. 

The statistics relate to the years end- 
ing December 31, for 1912 and 1907, and 
June 30 for 1902, and cover both com- 
mercial and municipal electric plants. 
They do not include electric plants 
operated by factories, hotels, etc., which 
consume the current generated, those 
operated by the Federal Government 
and state institutions, or plants that 
were idle or in course of construc- 
tion. 

The figures in the table for New 
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Hampshire show that during the decade 
1902-1912 there were substantial gains 
in the industry. In the case of the ag- 
gregate income of the 59 establish- 
ments reported in 1912 there was a gain 
of $1,394,676 over 1902, or 180 per cent. 
There were also large gains in total 
horsepower reported; the kilowatt 
capacity of dynamos; the output of sta- 
tions in kilowatt-hours; and in the 
number of stationary motors served 
and their horsepower capacity. 


->-- + 





Philadelphia Company Secures Big 
Railroad Contract. 

The Pennsylvania Railroad Company 
has notified the Philadelphia Electric 
Company that it will purchase power 
from the latter for operating the elec- 
trified lines between the Philadelphia 
terminal, Chestnut Hill and Paoli. 

The contract is for a period of five 
years and calls for a minimum of 3,- 
750 kilowatts, with a load-factor of 0.25. 

Part of the construction work upon 
the main line is already under way and 
a stretch of one mile between Wayne 
and St. Davids is nearing completion. 


>> 


Politics in Utility Jobs? 
The Chicago City Council 

whelmingly rejected a proposition to 
end the practice of members secur- 
ing positions for their henchmen with 
public The ex- 
tent to which this practice is carried 
on is indicated both by the proposal 
and by its rejection by a three-to-one 
vote. In the light of such facts, how 
puerile appears the most 
frequently urged against public owner- 
ship that politics would govern selec- 





over- 


service monopolies. 


objection 


tion of employees—The Public. 














Per cent 
of increase, 
1912 1907 1902 1902-1912 
Number of establishments...... beeeeusn } 56 51 15.7 
CEE 3. bi taswetescéadseoresences 56 52 50 12.0 
DT sssecekkensonddtessconnenees 3 4 1 200.0 
DR | bosch bdocagnnGbsativnsetesncseees $ 2,326,998 $ 1,422,345 $ 832,322 179.6 
Light, heat, and POWEF.....cccccccces 2,199,468 1,321,296 826,176 166.2 
Be Ge CNN... 6.0.0: 6065006044000600 127,530 101,049 6,146 
Total expenses, including salaries and 
WE, Bi. ouuevnseebn 6000b0nnesdnsantens 1,596,152 912,214 554,967 187.6 
POPU GENCE ccc cicccccccscvceccecs 578 422 294 96.6 
Salaried employees ..........eee+ee5- 170 109 77 120.8 
Wage earners (average number).... 408 313 217 88.0 
Fetal DOTSGMOWSE cccccscceccecccsccvcss 84,228 46,784 28,096 199.8 
Steam and gas engines (including 
turbines): 
DEE kcccicdeusiccescteose er a7 52 44 52.3 
DY «< cskddewersicvaeusbege 27,291 20,375 12,690 115.1 
Waterwheels: 
DE \ritbitescediensdane was 115 101 78 47.4 
BEOTGOROWSE cccccccccccccscscces 56,937 25,404 15,406 269.6 
Auxiliary engines: 
BE Neetcdwaccsovcvousseoes os 13 eee 
PIE sc cccacccecccscscovcces os ecees 1,005 eesece 
Kilowatt capacity of dynamos.......... 57,768 31,917 225.0 
Output of stations, kilowatt-hours..... 126,593,970 55,258,921 362.4 
Estimated number of lamps wired for 
service: 
EE ote ebtacnsineweSusdewtccuioess 1,900 8 3,510 2,879 —34.0! 
ee I i000 60sse800s 397,491 8 301,734 170,541 133.1 
Stationary motors served: 
DE HiscadhaoesesteacneceeDendee 1,958 1,061 415 371.8 
Horsepower capacity .........s..6. 18,488 10,231 4,583 303.4 





1A minus sign (—) denotes decrease. 


2? Exclusive of $21,293 in 1907 and $10,625 in 1902 reported by street and electric railway 
companies as income from sale of electric current for light or power or from sale of cur- 


rent to other public-service corporations. 


’ Exclusive of 94 arc and 2,870 lamps of other varieties reported by the electric com- 


panies as used to light their own properties. 
in the number reported for 1912. 


Lamps used for such service were included 
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Review of Great Britain. 


[The past year may be described 
of quiet, but substantial progress in 
departments the British electrical 
In lighting, domestic applications, as 
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directio 


versio! nd indeed all 


activiti th ear have been 





Satistact 


equipment power 





heavy nstallation work 


factori etter employed at impr 





Our v en and still 


big busit lonial and 
electrical marke the export retu1 
the ar 1913, so far as it has gone 
time of writing, | ng considerabl 
topp +] gut . 1912 | 














o 
e n 
2 
] i compelled 
x S nt 
i ities, preparir 
I la 1 demand S$ ne 


tations with 33,900 | 





with an entirely new station 


innit it 15,000 


14 ELECTRICAL 


British Electrical Developments in 1913. 
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5,000-kilowatt sets), and ultimately reach 


ing 100,000 kilowatts. This new station 


vill supply at 5,000 volts, 25 cycles to the 
; whole of the area of the greater city, 
field. ’ 
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stations, and will also 
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000-kilowatt plant; Bradford is faced with 

é 





imilar pressing needs which induced 


, send its enginee1 the continent 
the 
th eport upon pra Glasgow sent 
their 
icials \m and Canada 


over 


“arn anything they could would serv 





hem in recommendi 








1ich to proceed wit 















Si i 
lace Parsons we he finishing 
* uche 1p 25,000-kilowatt 
irbo-alternat 3€ sp 
ck Street station he Comm 14 
jar = n 
: Power Station Developments 
ne 
during 19 
: , ee 
I ) ore ) 
og ~ nite t f eT 
nstallatio 











Cz 
: yr n , 
™ . ‘ 00-kilowat 
t ) lé . . 
manufacturi! ompanies in British el 
? Me 
, 
tr A W ( , mpan rt} 4 
zo i ind ma ear sstalled Mond , 
livic i I sooner lz 
u . 
er fact remal 
i | nec Tl If 














ve ation on these lines and has 


ju 500-kilowatt turbogenerat« upplied 
1 ro blowing 
gine rved by 16 boiler Che munic 
ipality give the Seaton Carew Iro1 
cil Lompan} free supply of electricity in re 


urn for the use of the exhaust steam 
Electric Power Company 


ELECTRICIAN 








Advances Shown in Central Station Building—The Future of London Power 
Supply—Electric Railways Suffer—The Telephone Service to Be Greatly 


Barugh; the first installment 
2,000-kilowatts, but a 5,000-kilowatt plant 
has already had to be ordered. A re- 
minder of the troubles caused by the coal 


station at Ss 


miners’ strike of a year or two ago is 
found in several stations, and especially 
does it come from Hammersmith (Lon- 
don) where with a view of future pos- 
sibilities the Council has just placed con 
tracts for a system of hydraulic coal stor- 


ag These are a few 


e and conveying. 


he interesting departures of the year’s 





Big as the problem 
may be to provincial c 





ted for mention in the 





is insignificant compared with the prob- 
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lem facing the London authorities. The 


future of London electric supply has 


-en discussed in a 
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‘asions, but the whole matter 
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all appearance 
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tage where something will be done. Th 
annual statistics available are those 
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1¢ London Electric Lighting 
‘company. He shows that in an area 
ing a population 1,500,000 there are 
8 generating tations; 14 municipal 
iximum load last winter 

130 and 13 companies (max 

mum vinter 103.980 kilowatts 
enditure of the companies 
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$10,000 upon obtaining advice 

‘rts concerning the technical issues in- 

yived. At the time of writing the sub- 

*t is giving rise to discussion owing tc 

proposal having been filed by one of the 
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-ompanies asking Parliament to defer the 


purchase date. It is expected that this 
vill be one of the great questions for 
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-onsideration, and maybe for settlement 
during the year 1914 
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Increasing the Use of Current-Consum- 
ing Devices. 


There has been an excellent move for- 
ward in electric heating and cooking. The 
efforts of managers and engineers of 
electric supply systems to popularize this 
side of the business by reducing charges 
and the availability of cheaper apparatus, 
have in many places been followed by 
success. In a number of towns hire- 
purchase systems have been introduced 
and have been amply justified by the re- 
sults; today some of our leading authori- 
ties hold that without such assistance, 
reducing the consumers’ capital outlay, it 


will not be possible to compete satis- 
factorily with gas cooking. By the open- 


ing of public restaurants where elec- 
trically cooked meals are served, such as 
the B. & K. and ’Tricity establishments 

London, and by the emphasis laid on 
the cooking side -at various local exhibi- 
valuable educational work is 


Some excellent examples of 


tions, be- 
ng done. 
electric kitchens have also been com- 
pleted during the year at hotels and in 
public buildings. The returns issued by 
the Marylebone electric supply department, 
vhich has long shown energy and enter- 
prise in this branch of its service, were 
xceptionally gratifying, revealing an ad- 
ance of from 3,922 kilowatts to 6,321 kilo- 
watts in one year in “heating, cooking 
were on circuit 
kilowatts, 620 
equipments of 2,047 kilowatts, 
205 kilowatts, 524 
369 kilowatts. 973 
sundry apparatus of 877 kilowatts. The 
Club has been considering 


There 
2,820 


and other uses.” 

2,401 radiators of 
cooking 
medical 


305 irons of 


quipments of and 
Point Fives 
the questions of standardization of cook- 
ing apparatus, and of adopting a rateable 
cent 
per unit As a 


esult of its discussions conclusions were 


value basis of charging plus one 


for “domestic” supplies. 


arrived at as to a number of general pre- 
principle, which use and obser- 
vation of various types of cooking ap- 
paratus showed to be of importance. The 
prompted the “Point 
electrical depart- 


liminary 


spirit which has 
influenced 
specially 
systems of Harrogate, 
Ham, Bradford Manchester 


cially occur to one as places where this 


Fives” has 
favorable 


West 


espe- 


announce 
charging. 
and 


ments to 


movement has been observed. Manchester 
innounced the 
asis mentioned above plus one cent per 
unit metered for all supplies, contingent 
agreeing to install 


fixed percentage rateable 


upon the consumer 
for domestic purposes a certain minimum 
kilowatts, in addition to the 


Bradford 


number of 
xisting lighting requirements. 
introduced special tariff for shopkeepers, 
and other places have made special rate 
concessions to electrical contractors tak- 
ing electricity for advertisement purposes. 
In this and other ways more consideration 
has been meted out to the private con- 
municipal authorities. The 
Association also been 


tractor by 


Contractors’ has 
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engaged with propositions respecting 
zuaranteeing the installation work carried 
out by its members, chiefly with the idea 

There 
wiremen 


of raising the standard of such. 
have strikes of electrical 
for better wages in several centers and 
at the time of writing the agitation is oc- 
cupying attention in London where a new 
Electrical Masters’ Association has just 
been formed to handle the difficulty. 


been 


The leading purely electrical exhibition 
of the year was that organized by the 
Glasgow electricity department, but the 
larger part that electricity is playing in 
all sections of industry was very plainly 
evident in trade exhibitions 
connected with the cinematograph, build- 
clothing, laundry and 


specialized 
ing, automobile, 
other branches. 


Electric Railways. 


The electric railway department has had 


reason of satisfaction, for more con- 
tracts of this description have been in 
hand than before. The conversion 
of several hundreds of miles of 
the London & North Western and the Lon- 
don & South Western, also the extensions 
of the Brighton Company’s 
single-phase lines, have the 
works proceeded with so far as English 


while the Aus- 


ever 
line by 


London & 


been chief 


systems are concerned, 


tralian (Melbourne) railway contracts are 


also going through the factories. The 
Lancashire & Yorkshire Railway has 


opened its new electric train services io 
Ormskirk, thus completing a through 
electrified system from Liverpool to that 
place, and the completion of the electri- 
fication of the East London Railway has 
controversy of many 
In the direction of new 


cleared 
years’ standing. 
electric tramway equipment there has been 
little of special import. 
crolley vehicle schemes have been author- 
ized in anumber of additional districts, but 
progress is by no means sensational. Par- 
liament has, when authorizing new sys- 
tems, made stipulations that promoters 
shall pay a certain proportion of the costs 
of adapting the roads to the traffic and 
a specified figure per car mile the 
Petrol-electric 


away a 


Railless electric 


for 
maintenance of the roads. 
omnibuses are now running at Birming- 
ham and some other towns not previously 
using them, and in London the London 
County Council connected a number of 
its horse cars for petrol-electric work- 
ing. Motor omnibus competition has been 
one of the great problems of 
The London County Council 
this 


tramway 
authorities. 
has been hit exceptionally hard by 
other troubles. The annual state- 
ment last issued showed that 20,000,000 
fewer passengers carried, 
owing to such competition. The 
earnings fell by getting on for $1,000,000 


and 
, hi: 
were chiefly 


gross 


in the year, with the result that the net 
surplus which in the previous year was 
$1,114,000 dropped to only $2,500! Many 
propositions have been discussed for im- 
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proving the tramway facilities so as to 
make them more profitable and attractive, 
but fortune was against the undertaking 
when a number of breakdowns occurred 
at the Greenwich power station and hung 
up very large sections of the system for 
some time. The public wanted to know 
the cause of this inconvenience and loss 
and the fact emerged that the system was 
operating with too small a margin at the 
Tenders were in- 

costing 
installed, 
few 


station. 
turbine 


generating 
vited for new plant 
$1,000,000 and being 
equipment that was put in only a 
being scrapped. 


this is 
years ago 


Wireless Telegraphy. 


Probably no other department of elec- 
trical work has been so constantly to the 
fore as has wireless telegraphy, the chief 
reason being that wireless was for many 
months one of the great public questions. 
To the centering 
around the Imperial Wireless scheme is 
superfluous; all that need be said is that 
a revised contract with the Marconi Com- 
pany was approved by Parliament, three 
of the great stations being ordered. Since 
then tenders have been invited for the 
remaining three, the Marconi Company 
has consolidated its position by purchas- 
ing the Goldschmidt patents and has in- 


refer to controversy 


creased its capital by half a _ million 
shares. On the technical side of wire- 
less telegraphy only good is likely to 


a result of the discussion of 


the year, the importance of research work 


ensue as 


having been recognized in high quarters 
and appropriate steps taken by the gov- 
ernment to enlist the well- 
known advisory experts in this connec- 


services of 


International wireless research has 
been undertaken during recent 
months, of which particulars appeared in 
these pages, and its work and resulting 
data will be of immediate value. Dis- 
asters at sea have again emphasized the 
service and 


tion. 


also 


value of wireless in marine 
have given rise to a demand from workers 
on cargo vessels for equipments to be 
carried on all such ships. The stipula- 
tions of Parliament made when the les- 
sons of the Titanic catastrophe had been 
learned did cargo vessels, 
but the men should be 
as much an obligation upon owners to 
protect their lives as those of passengers 
their determination 


not embrace 


consider that it 


they announce 
not board any cargo vessel devoid of 
wireless equipment on May 1, 1914. I 
mention this merely as a straw indicative 
of the way the wind is blowing. Wireless 
is a subject that is in everybody’s mouth. 
Discussion in the press has made it 
How far does this carry sugges- 
for us in our efforts to popu- 
other applications of electricity: 


and 


popular. 
tions 


larize 


The Telephone Service. 


The arbitration proceedings relating to 
the taking over of the telephone system 
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of the state have been cleared out of the 
way during the year and the postoffice 
authorities secured Parliament’s sanction 
to expenditure of $50,000,000 upon de- 
velopments, included in which is the 
equipment of many exchanges for auto- 
matic working. The experiments at Ep- 
som and in London were successful and 
orders have been placed for equipments 
for a number of towns in the provinces, 
the intention being that larger cities shall 
follow in due course. According to 
statistics recently prepared the telephone 
service of London now comprises 130.- 
100 lines with 222,000 stations and in e 

timating for the future it is calculated 
that by the year 1921 there will be 267, 
000 lines and 432,000 stations. So loud 
and widespread have been the complaints 
of the telephone service since the trans- 
fer from company ownership that the post- 
master-general has had to make many 
speeches in defence of the postoffice, ex- 
plaining the big things that are proceed- 
ing which in due time will remedy pres- 
ent defects. In one of these speeches a 
few months ago he said that since the 
transfer 162,000 miles of additional wire 
had been laid down and 20,000 new sub- 
connected in London. In the 
whole country $5,000,000 had been spent 
on the improvement of the exchange sys- 
tem apart from the trunk system, and this 


scribers 


year larger sums were being expended. 
This year 220 exchanges had been opened. 
Revision of telephone rates has not yet 
been introduced, but an interesting de- 
velopment is the appointment of local 
advisory committees, in important centers, 
to confer with the postoffice authorities 
with a view to improving the service. A 
scheme has been taken in hand by the 


laying six miles of tube 
electric connecting the chief 
London postal centers for purely post- 
office purposes at a cost of close upon 
$5,000,000. This work is to be put up 
for tender directly. There will be a two- 
track system, each track being two feet 
gauge, one for east-bound and one for 
west-bound traffic, in one single tunnel 
»f nine feet internal diameter. 


postoffice by 


railway 


The Prentice automatic wireless train 
-ontrol system has been demonstrated on 
the Hampton Court line of the London & 
South Western Railway. 


Electric Vehicles. 


An outstanding event of the year has 


been the determined effort that has been 


made, partly by the municipal electric 


supply men, to boost the electric-vehicle 





business. The regular reader will recall 


the appointment of a special Electric 
Vehicle Committee by the Municipal Elec- 
trical Association and the long list of 
duties that it has set itself 
operation with vehicle builders, battery 
makers, equipment firms, etc., in order to, 
if possible, bring this so far neglected 
section of the industry into a very similar 
relation to the whole industry to that 
which it has come to occupy in the United 
States. 


to do in co- 


Electrical Machinery Standardization. 


The British Electrical Manufacturers’ 
Association provisionally adopted a code 
of rules for electrical machinery stand- 
ardization, relating to standard pressures 
and frequencies, high-pressure tests and 
insulation resistance, types of machines, 





rating, overloads and heating. These are 
still the subjects of discussion, as also I 
believe are model conditions of contract 
which formed the subject of much con- 
troversy during the year in the meetings 
of the Municipal Electrical Association. 
The Board of Trade issued new regula- 
tions concerning overhead wires making 
concessions as to their use and facilitating 
the obtaining of consent to run them, and 
introducing important changes in the 
high-pressure code. The Institution of 
Electrical Engineers has settled down to 
quieter life since the discussions relating 
to articles. The last returns show a total 
membership of 7,034, a net increase for 
the year of 547 as compared with an aver- 
age increase of only 137 for the preceding 
V The institution went to Paris 


h 


re years. 
in May for a period of very successful 
fraternization with members of the So- 
ciete International des Electricians. An 
electrical research committee has been ap- 
pointed, particulars of the duties and ob- 
jects having been stated in these 
at the time. 

The completion of the petrol-electric 
ship “Tynemount,” the business 
done in electric clock installations in pub- 
lic buildings, the new emphasis that has 
been laid on the necessity for all trains 
to be lighted by electricity owing to the 
fire dangers attendant on the use of gas, 
and the adoption of electric lighting in 
smaller towns and villages where a year 
or two ago with the then available equip- 
ments and lamps such installations were 


papers 


larger 


not regarded as commercially justifiable— 
these are all among the features of a 
truly progressive and interesting year in 
British electrical engineering and devel- 
opment. 


Electrical Progress on the Continent in 1913. 


By Francis P. Mann. 


Important Hydroelectric Schemes—Big Generators Installed—Railway Electrifi- 


cation—Important Wireless Developments 


ical Industries Advance. 


Central-Station Development. 


Referring in the first place to this 
year’s progress in the construction of 
‘entral stations, we note among the 
principal hydraulic plants the large one 
which is now running at Biaschina, in 
southern Switzerland, and it uses an 
head of water from the Tes- 
It is mainly intended as a 
electric power for electro- 
which 


870-foot 

sin River 
center of 
are to be 


chemical works 


grouped near it in course of time, and 
several of these, for nitrogenous prod- 
ucts and others are already installed. 
The station contains four 10,000-horse- 





power Brown-Boveri turbine-alternator 
units, with Escher-Wyss turbines, and 
works at 8,000 volts. An 
project is on foot in Germany to use 
the water of the Weser stream and its 
tributaries for several large hydraulic 
plants, distributing current over a dis- 
trict of 2,500 square miles area and 
costing over $10,000,000. South Italy 
is to be well furnished with power from 
water storage basins in the Sila moun- 
tain region, erecting a 50,000-horsepow- 
er station in the first place. In Nor- 
way there has been finished a hydraulic 
plant at Stemdal, which is one of the 
largest in northern Europe. We should 


extensive 





Electric Furnaces and Electrochem- 


also mention the Russian enterprise 
for using the Terek Lake 
Goktcha. The highest fall yet to be 
employed in Europe will be used for the 
Lake Fully plant in Switzerland, this 
being 5,000 feet. 
of unusual strength will be required to 


river and 


Drawn steel tubes 
stand the enormous water pressure in 
the penstock. In France the waters 
of the Durance and the Gironde will 
be called upon for 50,000 horsepower, 
and 30 turbine groups will be erected 
in the powerhouse. The largest sized 
Pelton wheel in use, or 15,000 horse- 
power, is seen in the Léntsch station, 
this plant being one of the principal 
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ones in Switzerland and furnishing 55,- 
000 horsepower in all. 

An extensive enterprise in the way 
of steam plants is the erection of two 
central stations for the city of Paris, 
these being located’ in the immediate 
suburbs of town. The first plant, at 
St. Ouen, has an output of no less than 
75,000 horsepower while the second 
station, at Issy-Moulineaux, has 35,000 
horsepower, making a combined out- 
put of 110,000 horsepower. The first 
of these plants will have eight groups 
of steam turbine alternators of 15,000 
kilowatt size, of the Brown-Boveri, 
Zoelly and Rateau types. The boiler 
room has 40 boilers, while an extensive 
pump room lies alongside. Fifty tons 
of coal per hour is taken in from Seine 
flats by a modern conveyor system. 
The second plant will have about the 
same makup, using three steam tur- 
bines of Schneider and Zoelly types. 
Both stations work on two-phase, 12,- 
500-volts, and connect by underground 
cable to substations within town. 
steam turbines are on the 
increase, for instance we may men- 
tion the 40,000-horsepower turbine 
which the Brown-Boveri works is build- 
ing for a plant in Westphalia. It drives 
a three-phase 10,000-volt alternator at 
1,000 revolutions per minute. At the 
Reisholz electric plant there is in- 
stalled a 30,000-horsepower turbine of 
the same make, and a second one is now 
building for a Cologne station. Genoa 
and its surburbs now use current from 
combined 
The prin- 
is equipped with Allge- 
turbine sets in  sev- 

10,000 horsepower 
output 30,000 


Sizes of 


two large stations, whose 
output is 50,000 horsepower. 
cipal station 
meine steam 
from 
total 


eral sizes 
down, the 
horsepower. 


being 


Generators of Large Size and Output. 


Progress in building large sized gen- 
erators will be noticed from the one 
which the Société Alsacienne recently 
built. While we are familiar with 
alternators of large output, direct-cur- 
rent machines have been behind hand 
as to size, and America held the record 
with 3,750-kilowatt machines. How- 
ever, the French works comes out with 
a 4,400-kilowatt multipolar, 480-volt 
generator, which is claimed to be the 
largest in the world, and a second one 
building. For Diesel engine 
groups, the Oerlikon works designed 
an alternator which is of a novel type, 
for in order to secure the increased 
flywheel effect which such engines 
need to work well, and without in- 
creasing the diameter of the machine, 
the multipolar field is here used as the 
flywheel and is mounted next the en- 
gine. This field overhangs a fixed 
slotted armature mounted against an 
outer bracket or foundation plate, thus 


is now 
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answering to the best conditions for 
the Diesel engine and also keeping the 
machine within a small size. 


Electric Traction. 


As usual, the electric traction field 
is one of the most active, and among 
the most important enterprises we may 
mention the new metropolitan electric 
line across Berlin, for which the Allge- 
meine firm has received the contract. 
This is to be a six-mile double-track 
road, having the greater part in tunnel 
and a short section of about a mile, in 
overhead structure. The line connects 
with existing city lines and with the 
leading railroad stations, and it is pro- 
posed to have it running by 1917. 
Measures are also being taken to adopt 
electric traction for operating the Ber- 
lin city belt and suburban lines, for 
this is considered the proper solution 
of the problem which now arises from 
heavy traffic, especially on the city 
road, and using electric trains, there 
can be run 40 trains an hour instead of 
24, as at present, and the passenger 
traffic will be increased 100 per ce .t. 

The question of equipping the 
suburban lines of Paris is now reach- 
ing a conclusion, and the magnitude of 
the undertaking will be seen when we 
consider that the three depots of St. 
Lazare, Montparnasse and _ Invalides 
use rolling stock to the extent of 200 
locomotives and 1,500 cars. It is prob- 
that direct-current, 650-volt mo- 
tor cars and trailers will be used, and 
substations along the lines will be fed 
by three-phase current from central 
stations. Contracts for two large sta- 
tions have already been awarded, these 
to be located in the suburbs and fur- 
nishing over 100,000 horsepower. The 
metropolitan subway for Naples is also 
one of the extensive projects, and it 
will run for about five miles through 
the city, connecting at one end with 


able 


Some of 
the underground stations which lie at 
a great depth will be reached by elec- 
tric elevators. A connecting surface 
traction system for the suburbs forms 
part of the scheme. 


the Vesuvius electric road. 


The new Rjuhan electric railroad in 
Norway is the first standard-gauge line 
in that country to run on single-phase. 
Locomotives for this line run on 10,000 
volts on overhead trolley and carry 
four 125-horsepower motors. The 
present road is used mainly for the 
saltpeter traffic. On the Milan-Varese 
electric road, in Italy, which has 60 
miles length, there are now in use 
several locomotives of new design, of 
the Brown-Boveri type, these having 
three driving wheels worked by two 
1,000-horsepower motors, and they take 
freight and passenger trains at 60 miles 
an hour. Electric traction will soon 











be used on the German Magdeburg- 
Leipzig section of about 100 miles 
length, and another line in the same 
country is the 80-mile Lauban-Konigs- 
zelt section, together with 100 miles 
of branch roads. Successful tests of 
high-voltage, three-phase locomotives 
have been made by the government on 
the Magdeburg-Halle section, and it is 
thought that these will be extensively 
adopted for future plans. 


Wireless Telegraphy on the Continent. 


One of the principal events in the 
wireless field this year was the interna- 
tional conference, which met at Paris 
in order to decide the question of 
time signals. These signals were to be 
sent out each day from one of the 
largest stations on the continent. The 
Eiffel Tower post was chosen for the 
purpose, as it is considered to be the 
best equipped in the world. It is true 
that the new station now building in 
Germany at Norddeich may perhaps be 
more powerful, but on the other hand, 
it is the intention to add to the output 
of the Tower plant as time goes on. 
Fifteen governments all over the world 
have now adhered to the union, and 
others will no doubt follow. The 
Tower plant will send out the time 
signals twice a day and this will be re- 
ceived in the large stations at various 
points on the globe, each of these act- 
ing in turn as a center for sending the 
signals within its own range to small- 
er land posts and to ships at sea, al- 
lowing these latter to take their bear- 
ings within 30 feet or so. Previously to 
this, however, the Tower was already 
engaged in working a time-signal sys- 
tem in connection with the Observa- 
tory clocks and now sends signals, 
mainly for France, twice a day, this 
being much appreciated. Since the first 
of September another move has been 
to send special weather signals from 
the Tower each day, and this will be 
especially useful to mariners and aero- 
nauts. 

We should mention the Magunna 
musical spark method employed in 
France, consisting in the use of tuning 
forks which break the 220-voit current 
at a constant rate of 750 vibrations a 
second, the forks vibrated in an orig- 
inal way by using a _ motor-driven 
stretched belt after the fashion of a 
bow against which the end of the fork 
is placed. This is found better than the 
usual magnet vibrator for the fork. 
He now makes up portable wireless 
sets on this principle for military field 
use, aeroplanes and airships. 

Regarding long-distance work, the 
Nauen station sent messages to Long 


Island over a distance of 3,900 miles. 
Pennant Hills, Australia, worked with 
a steamer at sea at 4,020 miles, equipped 
with Telefunken apparatus. A 


still 
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longer range, 4,680 miles, was covered 
by instruments, between 
Honolulu and Yokahama. 


Marconi 


Wireless Telephony. 


telephony, 
some 


In the field of wireless 
Professor Vanni obtained 
markable results by the use of his new 
Work- 


ing from the army wireless headquar- 


re- 
liquid microphone transmitter. 


Rome with his microphone, 
the 


ters near 


together with other apparatus of 
Moretti type, he was able to communi- 
post the Mediter- 


[ripoli, and persons at this 


cate with a across 


ranean at 
latter hear conversation 


post could 


quite well. He also used a phonograph 
into the microphone, and 
better. 730 


overed here, and Professor 


to transmit 


the result was even Some 


miles were ¢ 
to work 


Vanni hopes soon to be able 


between Rome and Paris. 
Incandescent Lighting. 


\s regards lighting, we note the new 


high-candle-power lamp quite recently 
put on the market by the Berlin Allge 
meine firm It uses a drawn-tungsten 


filament in a glass bulb filled with nitro- 
gen, and this bulb is considered smaller 
than what prevails for the usual high- 
candle-power lamps. The new lamp is 
now made from 600 candlepower up as 
high as 3,000 candlepower and works 
[t is claimed 


on 50 to 240-volt circuits. 

to take only one-half watt per candle- 
power, and as the incandescent body 
is very compact, this is favorable for 
the emission of the light. This latter 
is of a good white color and comes very 
near sunlight Concerning the usual 


metallic filament lamp, manufacturers 
improving it quite a little 
period so that 
is higher. For instance, the 
250-volt lamp 


by the above works shows a consump- 


have been 


within a_ recent its 


efficiency 


600-candlepower, made 


tion of 0.8 watt per candle, according 
to recent tests, and the light fell off 
only 20 per cent after 2,750 hours’ 
run, takine at that time 0.91 watt per 
candle. Ore of these lamps burned for 
3,500 hours and lost but 25 per cent 
of the light at that time. Reports about 
the osram lamp state that the former 


difficulties in drawing the tungsten are 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


now overcome in the recent processes 
used by European works. Concerning 
the 16-candlepower, 217-volt lamps of 
the best makes, these are found to burn 
for 2,000 hours with a loss of only 10 
light. High-candlepower 
lamps of 200 to 1,000 candlepower 
show 0.8 watt per candle. For instance, 
the 110-volt, 300-candlepower 
lamp of 300 candlepower gives as much 


per cent 


osram 


as 9,000 hours’ life with but very little 
Among the new- 
est the made at 
the Siemens-Schuckert factories, and it 


drop in candlepower. 
lamps is “Verico,” 


size, 


5 candlepower 
200 volts. It is 


apears in 
100 or 
claimed to be extremely white and the 


now 
running on 
nearest approach to daylight that has 
come out as yet, so that it will be ex- 
cellent for store lighting and also for 


out poorly-lighted rooms, in 
there is little 
seen the lamplight 


light in different parts of the room. The 


helping 
difference 
and day- 


which case, 


between 
“Flammeco” is a new arc lamp of the 
\llgemeine works’ manufacture, and it 


mineralized enclosed in 


uses carbons 

a globe so that the carbons last four 
or five times as long as usual. The 
lamp is especially useful for shop light- 
ing where the works run night and 
day and in which case it would be a 
drawback to take the electric cranes 
away from service in order to use them 
for replacing the carbons. Much less 


attention for 


by the use of the new lamp. 


trimming is now required 
Electric Furnaces. 

There is a very good progress to be 
reported as to electric metal working 
The production of electric 
the the last 
figures show upwards of 83 steel works 
all the 
these works the steel is produced out- 
add the plants 


processes. 


steel is on increase, and 


in operation over globe. In 


right, and should we 
used simply for refining of steel, the 
number would be much increased. The 
total number of all these 
plants is about 140. In France one of 


the largest plants is the Girod works 


furnaces in 


at Ugine, and it employs a type of 
rotary furnace to produce a homogen- 
eous steel of high grade, taking some 
800 watt-hours ton. 


per Sweden is 
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a country where numerous plants are 
to be found, and one of the most re- 
cent is the Hallstahammer, where there 
is installed a Rennerfelt furnace. Two 
others are now building, the largest of 
these having 2,000 pounds output. It is 
aid that there are upwards of 16 dif- 
ferent of furnace in use for 
steel production at the present time, 
the principal ones besides the above 
being the Herault, Keller, Rdchling, 
Kjellin and Stassano. The latest fig- 
obtained for annual production 
128,510 tons. 


systems 


ures 

(1911) show 
Electrochemical Industries. 
The Siemens-Schuckert company is 
engaged in extracting copper from the 
ore by an electrolytic process, in Chile, 
this being located the coast at 
Cobijo, where there is erected a station 
4,000 horsepower in steam tur- 
bines. At the mines, 110 miles off, is 
a substation which supplies 250 to 190 
volts for the electrolytic tanks. The 
new method is said to be quite a suc- 
As to aluminum, the industry is 


on 


with 


cess. 
especially flourishing in France, Ger- 
many, Switzerland and Austria. Lat- 
est accounts for the world’s produc- 
tion show 44,200 tons annually and 
the entire number of furnaces foot 
up 320,000 horsepower. 


Nitrogenous fertilizer also occupies 
a leading place among the electrochem- 


ical industries on the continent, and 
among others we mention the large 


plant which has been lately installed 
at Johannesburg, for nitrates 
and carbide of Nitrate 
of calcium is made on the new Carlson 
At there work 
ing six furnaces for nitrate. 
tric station has machines to the extent 


Sweden, 
also calcium. 

are 
The elec- 


process. present 


of 20,000 horsepower, using the power 
of the river Ljungan. The Trolhattan 
plant is among the foremost engaged 
in nitrate production, and Engineer 
Lindblad has now brought out a new 
fertilizer which he calls “electrokali,” 
obtaining this by treating feldspar, car- 
bon and iron in the electric furnace. 
We also note the new nitrate plant at 
Bonvillard in the Savoy region, which 
is to use a 40,000-horsepower hydrau- 
lic station. 





‘The Outlook from the Banking and Financial Point of View. 


By George M. Reynolds. 


The President of the Continental and Commercial National Bank of Chicago 
Sees no Condition to Lead to Panic—Stop Starving the Railroads—Readjust- 
ment and Improvement Under Way. 


Lack of liquid capital is the dominat- 
ing feature the world over at present. 
This condition is attributable primarily 
® to the conversion of liquid capital in- 





to fixed investments, and to private, cor- 
porate and governmental extravagances, 
the worst form of the later being due 
to wars and preparation for wars. Be- 


ing a country yet in the making, we have 
at least one advantage in overcoming the 
difficulty; namely, superior natural re- 
sources, the development of which serves 
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to stimulate production; but in other re- 
spects, we labor under greater disad- 
vantages than do other countries. Our 
currency system is deficient; railroads 
are hampered by inability to raise funds; 
trust agitation and investigations impede 
progress; and the new tariff is in an ex- 
perimental stage. 


No Causes to Lead to Panic. 
The foregoing are the facts, but they 
should not produce undue alarm for 
there has been such orderly liquidation 
and gradual cessation of speculation in 
land, commodities, stock exchange se- 
curities, and worthless promotions, as to 
eradicate the causes that lead to panics. 
The indicator does, however, point to a 
We must ad- 
and d 


period of readjustment. 


mit that or deceive ourselves, de- 
nying the existence of a thing begets 


inability to discover and apply remedies. 


A Time to Exhibit Calmness and De- 


termination. 
After fifteen years of unprecedented 
and almost uninterrupted prosperity, it 


is logical to some recession in 
trade, but we are apt to overdo pessi- 
mism as the pendulum swings backward, 
and therefore this is the time to ex- 
hibit calmness and determination, lest 


we become bewildered and falter in solv- 


expect 


ing the problems that confront us. 
Production and economy will in time 
cure the world-wide disorder; the dif- 


ficulties local to this country are in proc- 
treatment. The bill, 
amended and improved, has been passed, 
and it removes of the principal 
causes of uncertainty. It provides elas- 
making the assets 
of the nation available as a for 
currency, and a more method 
of issuing currency has never been de- 
On account of the shifting of 
reserves which it requires banks 
now in existence to the regional reserve 
banks, the immediate effect of the law 
will probably be a very slight disturb- 
of credits, but where pa- 
tience is needed, for our currency should 


ess of currency 


one 
ticity by commercial 
basis 


scientific 


vised. 
from 


ance here is 
expand to meet the requirements of busi- 
mess after the first flush of inaugurating 
the new system has passed. From that 
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time on, it should not be necessary to 
restrict credits, except to prevent in- 
flation, and the plan itself guards 
against over-expansion. 


Relief for the Railroads. 

We all 
which shippers fought advances in rates 
asked by the railroads several years ago. 
The best information obtainable indi- 
cates that there has been a change of 
sentiment on this question. Shippers, 
especially the larger ones, say they now 


remember the vehemence with 


favor slightly increased compensation be- 
cause the carriers’ expenditures for la- 
bor and equipment have been raised to 
a point where net revenues are no longer 
sufficient to maintain the properties and 
pay bond interest and dividends. Strin- 
gent regulations, awards of higher wages 
and a public demand for better service 
are the reasons for the nar- 
rowing margin between income and out- 
go. Under these conditions transporta- 
tion companies absolutely cannot finance 
Thus by far the largest 
buyers of materials and employers of 
labor in the country have been compelled 
to retrench to a degree that is detri- 
mental to all. Next to a new banking 
and currency system this is the most 
important question affecting the com- 
mercial and industrial life of the nation, 
and it is greatly to be desired that se- 
rious complications shall be avoided by 
granting a reasonable measure of relief. 
A continuation of the policy of starva- 
tion and legislative harassment will end 
in a calamity. In view of the disappear- 
ance of widespread opposition the rail- 
roads ought to be able to justify their 
application for somewhat higher rates. 
When these companies are again in posi- 
tion to enter the markets for materials 
and labor with aggressiveness, there will 
be noticeable improvement in all lines. 


assigned 


themselves. 


The Government Policy Toward Cor- 


porations. 
According to recent utterances the 
President has no intention of asking 


Congress to add to our perplexities by 
a legislative onslaught upon corporations. 
He favors amendatory acts that will 
clarify the Sherman law, and no harm 
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can come from better defining the 
powers and limitations of corporations, 
so that their directors and officers may 
know with greater certainty what acts 
are within, and what constitute viola- 
tions of the law. 

Dispatches Washington a few 
days ago contained the reassuring infor- 
mation that President Wilson and _ his 
have taken a comprehensive 
view of the subject of the investigation 


from 


advisers 


and prosecution of corporations, and de- 
involving infrac- 
tions, or supposed infractions, of the anti- 


cided to settle cases 
trust law in an amicable way where pos- 
sible. The announcement of a determina- 
tion to apply the principles of negotia- 
tion to differences between the legal de- 
partment of the government and the cor- 
porations has been anxiously awaited for 
a long time, and the promised respite 
from what seemed to be a ceaseless air- 
ing of disputes in the courts will certain- 
ly afford opportunity for the business 
men of the nation to meet the changed 
conditions arising from tariff and cur- 
rency legislation. This action displays 
a quality of statesmanship that deserves 
the commendation of every patriotic citi- 
zen. The American Telephone & Tele- 
graph Company settlement under this 
plan was received with favor. 

The Tariff Law has not been in op- 
eration long enough to really determine 
by actual test whether its influence will 
be for an upward or downward move- 
ment in general business. There seems 
to be a lingering feeling of uncertainty 
on this point, but owing to the great ad- 
ditions to the wealth of the country, the 
absence of speculation and the soundness 
of underlying conditions, our ability to 
successfully chang:the tariff is immeas- 
urably greater now than it was 20 years 
ago when the last attempt at a substan- 
tial reduction was made. 

With readjustment under the 
situation is simply one that calls for fair- 
ness, patience, conservatism and courage. 
The practice of these virtues by govern- 
ment officials and private citizens will 
do far more to promote the future su- 
and stability of country 
than is generally realized. 


way, 


premacy our 








A Period of Conservative Optimism. 





By Theodore N. Vail. 


The President of the American Telephone & Telegraph Company Looks for 
Early Restoration of Confidence—Underlying Conditions Sound. 


[When Mr. Vail was asked for an 
opinion as to business conditions and the 
outlook he referred to several recent ut- 
terances which indicate his sentiment and 
These are herewith repub- 


conviction. 





lished, trusting that they may contain 
some useful suggestions.—Eb1Tor. ] 


Public Utilities and Public Policies. 


Public prosperity is largely dependent 


upon good service of all kinds, not only 
within but without. The interconnecting 


interests of individuals within a commu- 
nity, and of communities with one another, 
is like an endless chain, each link or unit 
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depending on the strength and reliability 
of the whole, and the effective worth of 
the whole depending on each link. Good 
or bad movements in economic matters 
do not produce immediate effects, but be- 
cause the effects are not immediate they 
are none the less certain to come. If 
the causes which have produced prosper- 
ity are ignored, if economic laws are dis- 
regarded, and experiments in new ideas 
are enforced without trial, the resulting 
trouble will again, as it has in the past, 
cause unfortunate results, which will in 
time bring about reform, but the damage 
and destruction done will never be re- 
stored. 

Unless the public is reasonable in the 
use of its new-found power, and exer- 
cises it justly and equitably, but rigidly 
and consistently, all remaining confidence 
and prosperity will 
cease; for, utilities can be 
vested in with certainty and security, in- 
vestment will cease: and growth and de- 
velopment must surely be checked. These 
utilities, and those dependent upon them, 
are by far the largest purchasers and 
consumers of the products of the earth 
and the factory; and a very large propor- 
tion of this consumption is due to normal 
or above-normal activity in the improve- 
ment, extension, and development of these 
utilities, and to the greater activity in 
every line of industry or production which 
accompanies these activities. Activity of 
extension and development means full 
consumption of all products and commodi- 
ties, good wages, and full employment for 
all. Sub-normal, normal, or above-nor- 
mal activity means the difference between 
shops half filled with work, full:of work, 
or worked over-time—The Atlantic 
Vonthly, March, 1913 


will be destroyed, 
unless in- 





Underlying Conditions Sound. 


It seems to me that the fundamentals 
are sound. Most of our troubles are su- 
perficial and are therefore susceptible of 
rapid and decisive improvement. From 
the security-market standpoint it is en- 


Glocnieal Contr 
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tirely possible that the tendency toward 
depression may persist for some months 
more, but with underlying conditions as 
favorable as they are today, the recovery 
to a more normal and happier frame of 
mind is merely a matter of time and pa- 
tience. People tell me that the money 
markets are moving under close sail and 
that the money pilots have cautioned 
against stormy times ahead. This is the 
very best guarantee in the world that we 
shall not have them. These same con- 
servatives forget the fact that we are to- 
day laboring under the strain of having 
to assist in the great work of financing 
Europe through its war troubles and that 
business expansion has been held in check 
in this country as by an iron leash. 

Every bit of development work, every 
new enterprise which it has been phys- 
ically possible to hold back has been 
stopped or not initiated. Business is sim- 
ply normal—what is barely necessary to 
keep the country in operation as a go- 
ing concern and no more. We have slowed 
down so far that when activity starts in 
again, say in another year or two years, 
in a big way, we shall probably be so 
cramped for railroad and industrial facili- 
ties, that the problem of handling the 
volume of business pressing for transac- 
tion will choke our arteries of commerce 
and flood our mills and factories to a 
point making economy of operation ex- 
ceedingly difficult. That is of the 
most serious troubles today and not the 
Balkan war, the tariff, or tight money. 
We have slowed down too far and too 
fast and we shall have to pay an excessive 
price for expansion when revival starts. 

Business in the United States adjusts 
itself to change with wonderful facility. 
That is the history of the past. It will 
be the history of the future. I am not 
worrying over the tariff nor prostration 
in industrial New England. What we 
want is more courage, and a disposition 
to make the best of things, remembering 
that in this very human world expediency 
and a sense of compromise are the part 
of wisdom and discretion. 


one 
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The same business men who are trem- 
bling lest their factories will be closed be- 
cause of textile tariff or other tariff al- 
terations have opposed a rational increase 
in railroad freight rates. And yet an in- 
crease in freight rates is the very biggest 
thing which could happen in this country 
today. The railroads need it, must have 
it. When they get it, and I feel morally 
certain they will get it, then their financ- 
ing credit will be restored, their ability 
to grow and expand will be assured and 
this will work down along the line to 
every industrial town and city in the land. 
It is no idle estimate to claim that a ra- 
tional solution of the railroad rate prob- 
lem would mean a 25 per cent to 50 per 
cent expansion in general business. And 
on that basis the shippers would be pay- 
ing a very cheap price to consent, say, 
to a 5 per cent increase in freight rates. 

In fact were the railroads and indus- 
trials to undertake only necessary im- 
provements and necessary extensions to- 
gether with such expansion as wisdom 
and experience teach is necessary to pro- 
vide for the future the tremendous im- 
petus which would be given to general 
business would settle the problem of the 
safety of railroad dividends and would 
largely dissipate the tendency among in- 
dustrials to do a constantly larger gross 
at a smaller margin of profit. In other 
words, restoration of railroad financing 
credit would produce railroad buying of 
such proportions that factories and mills 
would have a much larger volume of 
gross sales over which to distribute their 
fixed overhead charges, so that the new 
gross would be relatively very profitable. 

I believe in the enduring ability of the 
people of this great country to triumph 
over all obstacles and all hindrances to 
business prosperity. Let us look away 
a bit from the ticker tape and the pes- 
simism of the financial centers. The broad 
viewpoint gets its horizon back in the 
western wheat fields where nature is 
happily promising to pour out another 
wonderful harvest in the fall—Boston 
News Bureau, May 20, 1913. 








By Ernest Freeman. 


acting, 1913-1914. 


The President of the National Electrical Contractors’ Association Describes 
Some of the Contractor’s Troubles and Suggests a Remedy. 


Of the different branches of the elec- 
trical industry, there can be but little 
doubt that contracting is in many ways 
the most pleasing and interesting. 

There are many reasons for this, the 
most important being: 

First—Almost every device, contri- 
vance or improvement must at some 
stage pass through the hands of the con- 





tractor, who becomes acquainted with 
every new thing, has the opportunity of 
studying the workings of whatever it 
may be, and in the end, has much to do 
with its success or failure. 


Second.—Electrical contracting IS a 


good business, because the men who are 
in it think it is. 
The above statements, however, are not 


intended to convey an impression that 
contracting is without its perplexities. 
We, like others, have our own troubles. 

One of the most discouraging condi- 
tions we have to overcome is after 
spending our energy, time and money es- 
timating on a job, to be turned down by 
the owner with: “We are going to buy 
the material, hire men and do it our- 
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selves.” We have given them the bene- 
fit of our knowledge, we have shown 
them how, and then—well, they wish us 
a prosperous business in 1914. 

And then there is the fellow who care- 
fully puts the matches out of the way of 
the children and when they have gone 
to bed he strings a piece of cord around 
the picture molding and connects for 
himself a table lamp; tells his friend 
about it on the way down-town the next 
day; this friend spreads the good news 
and shortly there is a whole block of 
high-class electricians and, incidentally, 
but only incidentally, a whole block of 
fire traps. Still, each has saved a little 
money in doing the job himself. Of 
course, if the building burns, the insur- 
ance company pays. If a human life or 
so is lost—well, one is born every min- 
ute. 

Oh yes! everybody takes a hand at the 
contracting game. 

Probably, however, the worst enemy 
the contractor has is the lighting com- 
pany or central station. The contractor 
says the lighting company is a hog, and 
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the lighting company says the contractor 
is a cheap skate—sometimes they are both 
right. 

One dark night years ago, some cen- 
tral-station manager conceived the idea 
and immediately started to advertise 
“old houses wired at cost”—since which 
night others have trailed and offered the 
same inducement. 

So it is, contractors not only must con- 
vince a prospective customer that he 
should “wire,” but he must also show 
that one cannot get “something for 
nothing.” 
Central stations and contractors should 

friends working together hand in 
hand instead of enemies calling one an- 
other names. 

And this could be so easily remedied 
and the result would benefit all. 

If all municipalities and governments 
would enact laws prescribing safe and 
sane rules for the installation of things 
electrical and require of each individual 
or firm engaged in the business to pass 
a rigid examination for fitness and then 
prosecute the “do it ourselves” and 


be 
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“lamp cord” electricians, a real progress 
for the good of contracting and the pub- 
lic would result. 

A job done at cost is a job done at a 
loss. When the public understands this, 
they will realize at the same time that 
this loss must be made up somewhere 
and the somewhere is in the cost per kilo- 
watt consumed by each and every cus- 
tomer on the lighting company’s lines. 

If a central station is doing two things 
—selling current and doing wiring—and 
the wiring is done at cost, which is at a 
loss—the losses must be made up in a 
higher kilowatt-hour charge. 

If the central station would spend the 
same amount of money and exercise the 
same energy trying to create in the 
minds of the public a desire for things 
electrical, that they do in trying to get 
an owner to let them do some wiring at 
cost, and then get on friendly terms with 
the contractor and all electrical interests 
in their respective cities, so all could 
“boost,” their business would experience 
a freshness and health which would sur- 
pass all records. 


Sail the True Course to the Buyer's Door. 





By Franklin Overbagh. 


The General Secretary of the National Electrical Supply Jobbers’ Association 
Sees Continued Prosperity for the Electrical Industry. 


The electrical business, like other in- 
dustries, naturally adjust itself to the 


general economic laws of trade. There 
are times when consumption is not 
equal to production; on these occa- 


sions there is an easing up in buying 
activity. There are times when con- 
sumption is in excess of production; 
at these periods we have “boom” 
times. There is another market con- 
dition, and that is when consumption 
equals production. 

The first mentioned condition comes 
along at certain regular intervals. It 
points to the necessity for watchful- 
ness and care in steering the busi< 
ness ship through the storms of uncer- 
tainty. The depression generally is for 
short duration and cannot be consid- 
ered as of no practical use for the rea- 
son that it teaches one of the manv les- 
sons that makes success possible. 

The second condition from a super- 
ficial standpoint would seem one to be 
thankful for, and so it would be were 
it not for the fact that the benefits re- 
ceived come from an abnormal state 
of affairs. The values are temporary 


only; they cannot be lasting, and conse- 
quently are real disturbing factors in 
the business world. 








The last condition is the real, true, 
ideal way that means a steady demand 
and a market that does not fluctuate 
from day to day. 


The first condition is the one that 
confronts us today. There is a slow- 
ing down. It doesn’t apply to the 


electrical business alone but affects con- 
cerns that are in other lines of trade. 
The consumer is unable or unwilling 
to buy, or perhaps it would be better 
to say that he is resting on his oars 
awaiting developments. 

It is not difficult 
and say the changes in tariff, the 
proposed change in the _ banking 
laws, or the activity of the politicians 
in their various schemes are 
the causes, but it is quite a different 
thing to give a sound, reasonable, con- 
vincing argument to back up such state- 
ments, and so we are compelled to fall 
back on those fundamental laws of 
business; namely, supply and demand. 

According to reports, sixty-five mil- 
lion people in the United States are 
strangers to the use of electrical de- 
vices in one form or the other. A 
great majority of them are waiting for 
some one to tell the story. It will be 
listened to for the reason that it ap- 


to speculate 





peals to the human factor which na- 
turally takes to things that are pro- 
gressive when they are properly pre- 
sented. Electricity means light, and 
light means comfort and comfort is a 
necessity. 

The electrical industry is well found- 
ed on a solid basis. It produces neces- 
sities more than it produces luxuries. 
The demand will come and the product 
will be marketed by those who are 
prepared to grasp the opportunity. 
Nineteen hundred and fourteen should 
have no terrors for the man who sails 
the true course to the buyers’ door. 


><: + 





Examination for Inspector of Elec- 
trical Engineering. 

The United States Civil Service Com- 
mission has announced an open competi- 
tive examination for inspector of me- 
chanical and electrical engineering to be 
held on January 21, 22 and 23 at the 
usual places. A vacancy is to be filled 
in the office of the Supervising Architect 
of the Treasury, at a salary of $2,000 a 
year. 

The duties of the position con- 
sist of inspecting and testing equip- 
ment entering into the modern govern- 
ment or office building. 
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The President of the National City Bank of New York Discusses the Position 
of Electrical Securities in the Investment Market. 


Frank A 
the 


remembered that 


[It will be 


Vanderlip delivered one of most 


noteworthy addresses of recent times 
electrical inter- 


Association 
1913 The 


this address, 


it the conference of 


ests at Camp Co-operation, 


Island, on September 5, 


following excerpt from 
‘Financing Electricity” 


interesting and worthy of repetition at 


are especially 


this time 

“Four out of five investors at the 
present time have their minds closed 
against any investment in securities 


of electrical corporations, and that is 


true largely because they fear the ef- 
fect of present political conditions and 
tendencies. An investor who has such 


fear not be marching in step to 


the so-called new freedom; perhaps he 


may 


not recognize fully the force of 


aoes 


the principles advocated in our new 


progressive politics Sut, remember 


he still controls his own capital; re- 


member that it is his individual de- 
cision that determines in what field 
that capital will be invested. The prob- 
lem that the banker has to face is to 
convince investors holding such con- 
servative views about political tend- 
encies that capital issues of this type 


ire attractive; and when you ask bank- 


enough investors of 


will absorb $8,000,000 


onvince 


ers to ¢ 
that they 


this so 


week of new capital issues, you are 


utlining a large task. 
“Nevertheless the time has now 
ome, in my opinion, when no man 


with capital to invest in corporate se- 


curities, if he has a desire for return 
that is any larger than government ob- 
ligations will pay, can longer hold back 


from the study of public utility invest- 


ments. The experimental inventive 
stage is past. The business has a back- 
ground that has now become broad 


enough so that one can make valuable 


comparisons and sound deductions. It 


has ceased to be a business of only 


small units, and the tendency is mark- 


edly in the direction of great capital 
issues which shall have at all times a 
broad market. The dangers from a 


prejudiced, unwise, or unfair vote by 
a municipality or a board of aldermen 
are being greatly lessened by the new- 
ly organized public service commis- 
sions and these same bodies, recogniz- 
the character of the 


business, guarding it 


ing monopoly 
from 


less and venal competition, as they are 


are use- 





too 
optimistic 


the from 


issues by 


guarding investor 
free capital the 
developer, or the enthusiastic promo- 


also 


ter. 

“We are a long ways from having 
either uniform or satisfactory adminis- 
tration of public service commissions, 
it is true. This word commission has 
a sound of wisdom, experience and 
justice about it, but after all commis- 
sions are composed of but men, and 
poorly equipped 
even if honestly intentioned men. All 
this takes us into the question of gov- 
ernment itself, but I think no one will 
deny that the securities of public serv- 
ice corporations are sounder and their 
future the 
cause of the tendency to place the af- 


sometimes of very 


more sectire, on whole, be- 


fairs of these corporations under the 
control of public service commissions. 

“The public is by no means all-wise 
not well informed, nor is 
it always just. You can cite many in- 


when it is 


stances, in your own field, of injustice 
methods of 
find 


and of unwise forms and 
control, but I 
back of every injustice which you have 


the 


believe you will 


received at the hands of public, 


some measure of injustice, or unfair- 


ness, or lack of sincerity and frankness 
on your own part in dealing with the 
public. 

“This 


qualities of 


business you are in requires 
well as 


skill, 


clean- 


statesmanship as 


inventive faculties, technical and 


business It requires 
cut recognition on your part that you 
affairs 
wherein the business in which you are 


acumen. 
are creating a condition of 


engaged becomes of vital necessity in 
the life of the community, and you can- 


not and ought not to expect the com- 
munity to fail to safeguard itself. 
“The measure in which you recog- 


nize the justice of the public’s rights, 
the activity and skill with which you 
educate the public so that it can make 
wise decisions, the extent to which you 
unfairness or rapacity, 


refrain from 


which would give ground for greater 
unfairness and rapacity in the public’s 
dealings with you, will, to a large ex- 
tent, be the measure by which capital 
recognize the security 


investment offers. 


will come to 


which this form of 


Those of you who keep in mind most 
clearly that any deviation from the high- 
est standards on your part in dealing with 
the public is apt 


to lead to unfair re- 


taliation and unjust regulation by the 
public of the business in which you are 
engaged, will find that you are creat- 
ing about your properties an atmo- 
sphere which will encourage the in- 
vestment of fresh capital. Nor will it 
be enough for you to be fair and just. 
You both patient and ener- 
getic in educating the public, in giv- 
ing them information which will per- 
mit them to form wise conclusions, 
to make sound Above all you 
must educate the public to recognize 
the tremendous importance of both 
high character and broad intelligence 
in the men who are appointed to posi- 
tions on public service commissions. 


must be 


laws. 


“The field of public supervision is 
new. The unavoidable mistakes even 
at the hands of wise commissioners 
will be many. In the end those mis- 


takes will react on the development of 
the community itself, and if the voters 
can be brought intelligently to recognize 
this, there will be a strong force of pub- 
lic opinion to compel the appointment of 
properly qualified men to these positions 
of far-reaching influence. 

“Not 
force 


the 


se- 


throw all 
direction of 


only must 
can in 


you 
the 

curing properly qualified men on the 
but must more 
broadly inform the public, so that the 
commissions may have back of them 
wise laws, framed by men who intelli- 
gently the and 
cate problems which your development 


you 


commissions, you 


comprehend new intri- 
of the industry have raised. 

‘Today one of the difficulties that the 
financial world encounters with public 
service commissions is on the ground 
of delay. Sometimes commissions fail 
to recognize the necessity for prompt 
they bur- 
matters re- 
takes 
years, be- 
Those 


action. Frequently are so 
with 
that it 


into 


dened and overladen 
quiring their judgment 
months, or even runs 
fore decisions are rendered. 
charged with the duty of financing pub- 
lic service corporations have perhaps 
more ground for just complaint over 


commission delays than against the 
character of decisions after they are 
made. The commissioners themselves 


may not be to blame for these delays. 
Not infrequently they are given an im- 
possible task to perform. I believe if 
the public understood this, it would 
not be difficult to obtain which 
would permit the appointment of ex- 


laws 
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assistant com- 
missioners, or in some manner to or- 
ganize the work so that pressing pub- 
lic business might be promptly cared 
tor. ° 


tra commissioners, or 


For large financing, large single capital 
issues are desirable. 
with the 
than that the tendency is toward large 


Nothing in connec- 
tion business is more obvious 
units, large corporations, and large issues 
of a single type of security. That all 
tends directly toward an absolute essen- 
tial if we are to have a market for public 
utility securities as broad as the present 
for railroad securities. There 
large large enough to 
warrant the most careful investigation by 
issuing houses, large enough to make a 
market that investors can buy and sell in 
readily, and large enough so that there 
will be many minds centered on the op- 
erating facts back of that security, mak- 
ing the market price of that security rep- 
resent the combined judgment of many 
investors, rather than merely the price 
placed on the security by an 
house. 


market 


must be issues, 


issuing 


The investor wants large issues, but not 
at the price of over-capitalization. There 
has been much progress in the last few 


ELECTRICAL 





REVIEW AND WESTERN 





years in the direction of large issues, 
which has been brought about through 
the formation of holding companies that 
control a number of individual plants. 
In the creation of these holding compan- 
ies there has frequently been a tendency 
toward over-capitalization, toward the 
building of one corporation on the junior 
securities of another, the 
consolidation of holding companies, and 
the creation of another type of security 
still further away from a primary lien. 
That tendency should be halted. There 
is quite enough imagination inherent in 
the itself, without the 
imagination of the promoter into 
play in creating issues with remote liens. 

The holding company theory, I believe, 
is admirable. It scatters the risk; it af- 
fords intelligent supervision and engi- 
neering; it makes possible the cheaper 
purchasing of supplies; it gives a 
broader market, and, therefore, a lower 
cost of capital,—but the relation of total 
capital to total income involves principles 


and even on 


business letting 


come 


that a holding company can no more 
transgress with impunity than can the 


original corporation. 
If the investor turns from these large 
considerations, involving the relation of 
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the properties to public opinion and civic 
control, and the relation of capitalization 
to reproductive property values and to 
earnings, and looks at the technical side 
of the business in the present state of the 
development of the science, observe the 
outlook for broader uses, for more eco- 
nomical production, and the growing ne- 
cessity of society for the product which 


you furnish, then indeed there will be 
seen ground for the most optimistic 
view. 


An independent municipal lighting plant 
is either an indictment of the intelligence 
of the community where it is located, or 
a criticism against the management of 
the private companies. The government 
might as well undertake the organization 
of transportation lines for mail 
service as for a municipality to undertake 
economically to produce current solely 
for street lighting. Wherever that is be- 
ing done, or is in contemplation, there 
is either a misunderstanding of the fun- 
damental principles of the 
the voters, or gross mismanagement and 
shortsightedness on the part of the pri- 
vate companies that should be demon- 
strating their ability to furnish the cur- 
rent economically. 


solely 


business by 


The Science of Illumination. 





By Edward P. Hyde. 


The Growth and Increasing Importance of the Work of the Illuminating En- 
gineering Society—An Important Development in Gas Lighting. 


Of the develop- 


ments which are now annually measur- 


numerous important 
ing the rapid progress of the science of il- 


lumination and of those correlative 
sciences which are intimately associated 
with it, it is a difficult task to 


those developments which, either because 


isolate 


of their intrinsic merit or because of the 
important progress which they presage, 
should claim special mention in a résumé 
of a year’s accomplishments. And 
| think, there two or three 
plishments of the past year which justify 
special attention as marking a distinct ad- 


yet, 


are accom- 


vance in the development of the science 
of illumination. 

Eight years ago, when the Illuminating 
Engineering Society was organized, there 
were comparatively few who foresaw its 
rapid growth in membership and activi- 
ties, but there is now no serious doubt of 
the good it has accomplished and of the 
tremendous impulse it has given to the 
science of lighting and illumination in 
many diverse directions. During the past 
year, the movement initiated in this coun- 
try in the organization of the Illuminating 
Engineering Society, has been interna- 





tionalized in the formation of the new In- 
ternational Illumination Commission. The 
the old International 
Commission into the 
than a 


reorganization of 
Photometric new 


Commission means more mere 
change of name or a mere change of rep- 
resentation. With delegates from 10 dif- 
ferent nations representative of every 
lighting interest in each country, the new 
“To 
all questions concerning the industry of 
illumination, and the relating 
thereto and to establish by all appropriate 
means international unity on questions of 


illumination.” 


Commission was organized study 


sciences 


Commission 
national 


The organization of the 
the formation of 
committees in each country. The United 
States national committee has been or- 
ganized with representatives from five dif- 
ferent societies and institutions, and na- 
tional committees in other countries have 
already been formed or are in process 
of formation. These national committees 
and the special international committees 
of the Commission are the avenues 
through which active work of the Com- 
mission will be done. The organization 


contemplates 


of this International Illumination Com- 
mission should mark an epoch in the de- 
velopment of the science of illumination. 

A second accomplishment of the past 
year, and one wholly different from the 
preceding one, is the development of the 
new half-watt nitrogen Mazda lamp. One 
of the primary requirements in the in- 
candescent electric lamp of the past has 
been the elimination of air from the bulb, 
because of its action on the filament, and 
because of the energy losses by gaseous 
conduction and convection. The use of 
an inert gas such as nitrogen instead of 
air vitiates any objection on the first 
ground, and the increased temperature of 
the filament made possible by the sur- 
rounding atmosphere of inert gas more 
than compensates for the losses through 
conduction. The filament tem- 
perature is approximately 550 degrees 
higher than that of the ordinary .lamp 
with tungsten filament, corresponding, 
therefore, to a tremendously increased ef- 
ficiency. Moreover, the losses by gaseous 
conduction are relatively not so large in 
the case of filaments of large diameter 
as for very small filaments, and the losses 


gaseous 
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in any case become relatively smaller as 


the the filament is in- 


temperature of 
creased. 

This new lamp is at present designed 
for large currents and high candlepowers 
and is admirably adapted to street light- 
ing where it will probably become a strong 
competitor of the arc lamps at present 
used. 

In addition 
the 


there are 


these two accomplish- 


ments of past year which stand out 


uniquely many other develop- 


ments which should be mentioned in a 


thorough review of the year’s progress. 
Probably the most important development 
the introduction of a 


in gas lighting is 


ELECTRICAL REVIEW 


AND WESTERN 


high-power single-mantle inverted lamp 
of about 200 mean spherical candlepower, 
filling a gap between the old small unit 
and the multiple-mantle lamp. In pho- 
tometry the interest has centered chiefly 
about the problem of heterochrome, and 
the photometry 
through the substitution of a photo-elec- 
tric cell, or a selenium cell in place of 
These problems are still not 
would seem desirable that 


problem of objective 


the 
settled, and it 
at least some empirical method of pho- 
tometry of lights of different colors should 
be adopted as through the use of stand- 
ardized transmission screens kept at the 
of Standards. 


eye. 


Bureau Improved meth- 
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ods of standardizing these screens could 
be adopted when these improved methods 
of heterochrome photometry are devel- 
oped. 

In what might be termed “illumination 
proper” a very important development has 
been the application of the science of light 
in art, which has been done in such a way 
as to win the recognition of artists them- 
selves. This accomplishment presages a 
new era in the lighting of art galleries, 
and furnishes another illustration of the 
results that can be accomplished in a dis- 
criminating study of the requirements in 
some specialized field of illuminating en- 


gineering. 


Photometry in 1913. 





By Herbert E. Ives. 


Steady Progress Made in Clearing up Debated Points—New Suggestion for a 
Primary Standard—Advances in Colored Light Photometry. 


On the whole, little of striking novelty 
added to 


year. 


has been photometric science 


during the past Steady progress 
has been made, however, in clearing up 
debated points and in putting into prac- 
tical shape the results of previous pioneer 


researches. The work of the year may 
reviewed under the head- 
“Colored Light 

Photometers,” 


“General 


be conveniently 
ings of “Standards,” 
Photometry,” 
“Physical Photometers” 
Photometric Researches.” 

The only new suggestion for a primary 
reality the 
namely, the use of the 
carbon arc An re- 
ported during the year indicated that by 


“Special 


and 


standard is in revival of a 
old one, 


crater 


rather 
investigation 


using three carbons, inclined toward each 
other, a limited area of the crater of one 
is of very uniform intensity, even when 
the current is widely varied. Impurities 
in the carbon, however, appear to affect 
the intensity. Such standards as this, 
aiming to attain merely the characteristic 
of reproducability, cannot claim the at- 
tention that falls to one based on the 
fundamental centimeter-gram-second 
units and on the laws of radiation. Dis- 
cussion of and work toward such an ul- 
timate standard meanwhile continues. 
The report of the Illuminating Engineer- 
ing Society Committee on Nomenclature 
and Standards is noteworthy, among 
other things, in that it has taken the first 
step in the consideration of units and 
names for the quantities which must en- 
ter into the specification of an absolute 
standard. In connection with standards 
the painstaking being carried 
upon existing ones—pentane, etc.—by the 
Bureau of Standards, must not be over- 


work on 


looked. 





In the matter of colored light pho- 
tometry, emphasis is laid upon the desir- 
ability of reaching a generally acceptable 
solution by some published measurements 
of neon tubes. It appears that with the 
color difference between the deep orange 
neon discharge and the light yellow of 
the present standards, differences of as 
much as 100 per cent may occur between 
the judgments of different observers. As 
the number and diversity of artificial il- 
luminants increases, this situation cries 
out more and more for help. The most 
promising photometric method is, of 
course, the use of the flicker photometer 
under standardized conditions. There- 
fore, anything throwing light on the 
mode of action of this photometer is im- 
During the year 1913 additional 
evidence has been brought forward 
showing that at low illumination this pho- 
tometer gives.a reversed Purkinje effect. 
At the higher illuminations, which should 
be adopted as standard, and with this 
effect absent, its superior sensibility over 
other photometers is such as to recom- 
mend it highly. A theoretical point of 
much interest in regard to this photome- 
ter has lately been settled. The sugges- 
tion was made that the sensation of 
flicker is due to the effects of the iris to 
following the rapidly fluctuating illumin- 
ation. That this is not the case has been 
shown by experiments on an eye in which 
the iris was paralyzed with atropin, with- 
out affecting the appearance of the 
flicker. 

Probably the most important recem 
contribution to the problem of colored 
light photometry is that made by Profes- 
sor Fabry. He has found experimentally 
two absorbing solutions—copper ammon- 


portant. 


ium sulphate and iodine in potassium io- 
in various thicknesses and 
will transform the light 


dide—which, 
concentrations, 
from our ordinary standards into light 
of the color of all our practical light 
sources. He proposes that these solu- 
tions be calibrated by the most approved 
methods and employed universally in or- 
der to reduce all practical photometry to 
that of lights of the same color. 

Coming now to special photometers, 
perhaps the greatest activity has been in 
the production of instruments for meas- 
uring the watts per candle of incandes- 
cent lamps. No less than three of these 
have appeared during the year, working 
on three different principles, yet each in- 
tended to simplify the problem of putting 
out lamps at a uniform efficiency. Inci- 
dentally, it is worthy of note that this 
same problem is being met from the man- 
ufacturing side by the claim that the new 
drawn-wire filaments are so uniform in 
thickness that no photometering of the 
finished lamp is now necessary. 

Physical photometers continue to at- 
tract attention, and doubtless will con- 
tinue to do so until the real “moving 
pointer” desired by Rumford is attained. 
Selenium and photo-electric cells of the 
alkali metals appear, from the standpoint 
of sensibility to be the most promising 
substitutes for the eye. But selenium ap- 
pears to respond in an almost prohibi- 
tively complicated manner to light stim- 
ulus. The photo-electric effect has been 
actually used to some extent in astro- 
nomical photometry, but here again much 
must be learned with regard to manner 
of response, permanence, reproducability, 
etc., before the eye may be discarded in 
favor of a physical substitute. 
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General photometric researches on 
questions of photometric accuracy, meth- 
ods of plotting illumination data, etc., 
have occupied some attention. A _ tend- 
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ency to be encouraged is that toward 
measuring the surface brightness of illu- 
minated objects rather than merely their 
illumination. 
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Instruments calibrated in terms of 
brightness form a valuable addition to 
present laboratory equipments for photo- 


metric work. 











How 1913 Compares with 1912, and the 


Outlook for 1914. 





Telegraphic Paragraphs Received from Leading Manufacturers and Jobbers 
on the Last Day of the Year in Response to the Inquiry: 
Compare with 1912, and What Is the Outlook for 1914? 


E, M. Herr, 
house’ Electric 


President Westing- 
& Manufacturing 
Company, East Pittsburgh, Pa.— 
“Business nineteen thirteen about 
twenty-five per cent larger than 1912. 
Present outlook for 1914 poor. Funda- 
mental conditions good if financial un- 
certainties are removed, and _ pur- 
chasing power of railroads restored.” 

Joseph W. Marsh, President Stand- 
ard Underground Cable Company, 
Pittsburgh, Pa.—‘‘Business this year in 
both shipments and orders slightly 
above last year. First half showed 
marked increases, while last half 
showed material decreases. Consider 
prospects encouraging for 1914 as whole, 
but expect first half to compare un- 
favorably and last half favorably with 
this year.” 

Otto H. Falk, President Allis-Chal- 
mers Manufacturing Company, Mil- 
waukee, Wis.—“The business of 1913, 
owing to falling off in latter part of 
year, was not equal in volume to that 
of 1912, but results were better. 
sider prospects for 1914 very uncer- 
but fair increase in 
for railroads would go far to 
insure improvement over 1913.” 

A. W. Berresford, Vice-President 
and General Manager, Cutler-Ham- 
mer Manufacturing Company, . Mil- 
waukee, Wis.—‘“Business 1913 about 
par with 1912, some departments 
showing substantial increases. See 
revival of confidence 
look for normal business next 
year under improved conditions.” 

B. H. Salisbury, President Pass & 
Seymour, Incorporated, Solvay, N. Y. 
—‘‘1913 business heavy increase over 
last year. Will be well satisfied if 
we hold our own next year, in view of 
general business depression.” 

A. Edw. Newton, President Cutter 
Company, Philadelphia, Pa.—“The year 
just closing gave us the best business 
we have ever had. There is a slight 
temporary depression, but we do not 
look for it to long continue. Within 
six months the country should be on 
the upgrade for three years at least.” 
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many signs of 
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C. E. Corrigan, Vice-President Na- 
tional Metal Molding Company, Pitts- 
burgh, Pa—‘“Our business for 1913 
shows increase of 30 per cent over 
1912. Our business prospects for 
1914 extremely good, promises 
best for many years.” 

Jacob Bunn, President 
Electric Company, Springfield, Ill.— 
“Our sales for 1913 were than 
45 per cent larger than any previous 
year in the history of our company. 
We are anticipating a fair increase for 
the coming year.” 

W. J. Grady, Faries Manufacturing 
Company, Decatur, Ill—“Our business 
for 1913 about six per cent ahead of 
1912. We have quite a number of 
orders on hand to begin the new year 
with, and the prospect for a 
year is very encouraging.” 

D. Hayes Murphy, President Ameri- 
can Conduit Manufacturing Com- 
pany, Pittsburgh, Pa—‘Total volume 
conduit sold in the United States this 
year less than 1912. Business very 
quiet, and no immediate prospects of 

to 
low, 


and 
Sangamo 


more 


good 


encouraging 
stocks 
pursued a 


improvement. It is 
note, however, that 
buyers having recently 
cautious policy.” 

W. I. Patterson, 
City Electric Company, 
Pa.—“Our business 
sales over last year of 16 per cent. 
We believe outlook for 1914 is good; 
however, there will not be any im- 
mediate rush for material. As 
as confidence in money market is ful- 
ly restored, business will be at least 
normal.” 

W. H. Jacobs, General Sales Man- 
ager Triumph Electric Company, Cin- 
cincinnati, O.—“Our business for 1913 
exceeds our business for 1912 25 per 
cent. Prospects for the coming year, 
judging from inquiry and branch office 
reports, are very encouraging. Have 
more orders booked for delivery the 
coming year than have had at this sea- 
son of the year for several years.” 

R. V. Bingay, President Pittsburgh 
Transformer Company, Pittsburgh, Pa. 


are 


President Steel 
Pittsburgh, 


shows increase in 


soon 


“How Does 1913 


—‘Our business 1913 double 1912. Have 
just finished most prosperous year of 
our lives. Prospect 1914 looks good. 
Inquiries increasing, and business has 
every indication of improving.” 

H. B. Thayer, President Western 
Electric Company, New York, N. Y.— 
“Business for 1913 will show normal 
growth over business of 1912. Judg- 
ing, however, from business of the 
later months of 1913, should not 
expect the business of 1914 to be as 
large as 1913.” 


we 


Oscar C. Turner, President Turner 
Electrical Supply Company, Birming- 
ham, Ala—‘“‘Our 1913 business most 
satisfactory. We have all suffered 
through lack of confidence and political 
changes, yet 1914 looks exceedingly 
bright. The tariff and currency bill 
both passed, will add wonderfully to 
the stability of conditions. 
The farmer down here has plenty of 
unused money.” 

W. R. Herstein, Treasurer Electric 
Supply Company, Memphis, Tenn.— 
“1913 shows gratifying increase over 
year’s busjness, though principally ac- 
cruing during first six months. Collec- 
tions good and outlook for next year 
encouraging, provided normal condi- 
tions obtain.” 

C. J. Litscher, President C. J. Lit- 
scher Company, Grand Rapids, Mich.— 
“Business for 1913 increased 21 per 
cent over 1912. The outlook here is 
encouraging for 1914. Lots of build- 
ing going on now, and no doubt will 
continue during the new year.” 

A. W. Lindgren, Manager Northern 
Electrical Company, Duluth, Minn.— 
“Business 1913 compares very well with 
that 1912. Volume considerably 
larger. Generg conditions surround- 
ing the business have been very satis- 
factory. Prospects for 1914 encourag- 
ing and in this territory we look for 
considerable expansion. Most business 
men are optimistic.” 

Frank H. Stewart, President Fr-nk 
H. Stewart Company, Philadelphia. 
Pa.—‘1913 best year we ever had. 1914 


business 


for 
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looks fairly good for supply business 
in comparison with 1913. Expect it to 
be a great deal better than 1912. 

W. H. Nolker, Vice-President Com- 
mercial Electrical Supply Company, St, 
Louis, Mo.—“Business for year shows 
substantial increase in volume over 


that of 1912 and other years in the his- 
tory of our business. Prospects for 
1914 are fair. While we do not expect 
to show same relative increase we 
prophesy a record-breaking period.” 
James Clark, Jr., President James 
Clark, Jr., Electric Company, Louis- 
ville, Ky.—“1913 not as gratifying as 
1912. Business with us feverish. Look 
for the crisis soon, when we hope the 
patient will rally and 
quickly We are optimistic and ex- 
Making preparations 


recuperate 


pectant tor 1914. 
for a large and satisfactory increase in 
business, which we are confidently 
looking forward to.” 

F. M. Bernardin, President B. R. 
Telephone & Electric Manufacturing 
Company, Kansas City, Mo.—“Volume 
of business for 1913 is practically the 
same as 1912. Compared with previous 
years, business net results unsatisfac- 
tory, this due to increase in cost of 
doing business, and to decrease in 
gross profit With this fact before us 
cannot be other than pessimistic as to 
prospects tor 1914,” 

W. W. Low, President Electric Ap- 
pliance Company, Chicago, Ill._—‘Year 
just closed one of the most success- 
ful in our career. Volume has shown 
a large increase over last year. At 
present business for the coming six 
months does not look very encourag- 
ing. Do not believe that there will 
be a great deal of development and 
construction among the larger _ in- 
terests, but I do believe that there is 
an opportunity to-day, if the manu- 
facturers, dealers and contractors will 
subscribe to and support the Society 
for Electrical Development, so _ that 
they can actively start their campaign 
to open up new fields for current-con- 
While the units of 
sale will average less than the busi- 


suming devices. 


ness of the past, they will be more 

numerous and this new business will 

help to offset the shrinkage which we 

are liable to have as a result of the 

inactivity of the larger buyers.” 
——— 

Review of Hydroelectric Projects 
in India. 

In the December 29 issue of Daily 
Consular and Trade Reports is a good- 
review of the progress on a number 
of important hydroelectric projects in 
India. This was prepared by United 
States Consul Henry D. Baker, now 
on special commercial service in India, 
who points out opportunities for the 
use of American machinery and manu- 


tactures. 


INTANGIBLE VALUES AND 
THEIR RELATION TO THE 
VALUATION OF PUBLIC UTIL- 
ITIES.* 


By George C. Shaad. 


Values, established by careful ap- 
praisals, are being placed upon public 
utilities for a variety of purposes, some 
of which are: for the sale or transfer 
of property, for purposes of reorgan- 
ization, for taxation purposes, for the 
issuing of bonds, and for the purposes 
What I have to say 
upon the subject of intangible values 


of rate-making. 


as a part of the total valuation of a 
public utility will be entirely from the 
standpoint of valuation for the pur- 
pose of fixing suitable rates for the 
sale of the product of the utility. Ap- 
praisals of property for rate-making 
purposes, then, may consist simply of 
attempts to arrive at the approximate 
value of the property by a more or less 
superficial examination, or they may 
be the results of a complete detailed 
study of the property and the accounts 
of the utility for the purpose of gath- 
ering evidence which shall be suitable 
for presentation before the public 
utilities commissions or the courts. 
Sufficient to say that it is only after 
a very complete study that the facts 
can be arrived at with any great de- 
gree of accuracy. 

At present nearly every state in the 
union, through public service commis- 
sions or similar bodies, has power to 
partially or completely control its 
public utilities. Wisconsin and New 
York have as complete control over 
their utilities as any of the states and 
their laws have largely been the mod- 
els for the laws of other states. It is 
of interest at this point, I think, to 
note that the regulation of the public 
utilities by the states has been the most 
satisfactory to both the people and the 
corporations where the power for con- 
trol has been made complete. Person- 
ally, I have no sympathy with the laws 
which allow for the control of pri- 
vately owned plants, but which give 
the commission absolutely nothing to 
say regarding municipal plants. 

The controlling bodies in about ev- 
ery instance have to do with the fixing 
of rates for the public utilities, either 
on their own initiative or on appeal, 
and the power given to them is that 
to establish or approve “reasonable” 
rates. Now, reasonable rates are al- 
most universally accepted as_ rates 
which will allow the utilities to make 
a fair interest return upon their prop- 


1A paper presented before the sixteenth 
annual convention of the Kansas Gas, 
Water, Electric Light and Street Railway 
Association, Hutchinson, Kans., October 
9-11, 1913. 


erty and which will not discriminate 
between consumers. In other words, 
as far as practical, the rates should, 
in addition to allowing the owner a 
fair profit, make the charge for service 
in proportion to the cost of service 
for each of the different classes of 
consumers. The matter of fixing a 
suitable scale of rates is, of course, be- 
yond the scope of this paper. 

Granted that fair rates should allow 
a reasonable return upon the property, 
all matters of inherent risks, etc., be- 
ing considered in fixing the allowable 
rate of return, it is the invariable cus- 
tom to judge whether or not a pro- 
posed rate is fair and reasonable by 
determining the rate of interest return 
it will allow upon the value of the 
property, and it is the value of the 
property in this sense which should be 
determined by the appraisal of the 
property for rate-making purposes. 

Now, if we concede that the rates 
should allow a fair return upon the in- 
vestment in the property which has not 
been returned to the owners, good 
business judgment and management 
assumed, what relation should the in- 
vestment bear to the valuation when 
this valuation is made for the purposes 
of fixing rates? 

In every utility there is a large 
amount of physical property which 
may be appraised from several differ- 
ent pcints of view. First, the actual 
first cost of the physical property, in- 
cluding the cost of engineering, inter- 
est on investment during construction, 
the cost of material and labor, inspec- 
tion, tests prior to acceptance, etc., 
may be found, such cost to be deter- 
mined directly from the accounts 
where they are properly kept. Next, 
the cost to reproduce the property 
new at the time of the appraisal may 
be determined, due consideration to be 
given to piecemeal construction and 
other items which would make the cost 
greater than it might possibly be if 
reconstructed under the most favor- 
Finally, the de- 
preciation from the time of the actual 
construction to the date of appraisal 
can be calculated and deducted from 
the cost to reproduce new, the result 


able circumstances. 


being the present physical value of 
the property. The cost of a hypo- 
thetical modern plant to replace the 
present equipment has sometimes been 
introduced as evidence, but I know of 
no case where this value has been 
given any very serious consideration 
in the final fixing of rates. 

Let us assume that, for the valuation 
of the physical property, the cost to 
reproduce new less the depreciation to 
the date of the appraisal is the true 
physical value. Is it fair to fix what 
is considered a reasonable rate of in- 
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terest return upon investment, after 
considering special inherent risks of 
the business, etc., and then apply this 
rate to the present physical value as 
a check upon the total net returns to 
be allowed? In exceptional cases, yes, 
but in the majority of cases this would 
not be a reasonable rate but would be 
less than should be allowed. 

If, then, rates are to be fixed upon 
a basis of an allowable interest return 
to utilities of the class involved, then 
there must, in the majority of cases, 
be some value in addition to the pres- 
ent physical value of the property and 
this value is the intangible value. Some 
believe that the charges for engineer- 
ing, interest on investment during the 
construction period, tests, inspections, 
etc., should be made one of the intan- 
gible values, but the costs of such work 
do not vary greatly above or below a 
general average value and they should 
become a part of the cost to reproduce 
the property new, that is, a part of 
the physical value of the plant. This 
leaves for the intangible values: pro- 
motion franchise value, 
working capital, good-will value, and 


expenses, 


going-concern value 

Commissions, in their decisions, are 
apt, after hearing the testimony in any 
given case, to include a fixed sum un- 
der the heading of intangible value 
without any very clear outline of the 
reasoning used in arriving at this 
value; in other instances they include 
a going-concern or going value and 
do not allow for any of the other pos- 
sible intangible values. Let us con- 
sider some of these possible values a 
little more in detail. 

Promotion Expenses——Promotion ex- 
penses, unlike the overhead charges 
of engineering, inspection, etc., vary 
considerably in their amounts and it 
is not so easy to arrive at a proper 
value by the use of an average per- 
centage of the physical value. They 
are legitimate expenses in the estab- 
lishment of the business and some 
consideration of them should be taken 
when the value of the property is be- 
ing determined for rate-making pur- 
Like certain other expenses, 
they should be charged off at the earli- 
est possible date, but the fact remains 
that they have not been so charged off 


poses. 


in a great many cases with which we 
have to deal. 

Franchise Value—Before the days 
when public utilities commissions were 
so common, cases involving the valua- 
tion of public utilities properties were 
determined largely by the courts and 
a considerable item for the franchise 
value was often allowed. In_ such 
cases the value allowed for the fran- 
chise often really included allowances 
for other of the items of intangible 


value already noted. At the present 
time the tendency of the commissions 
is to prevent competition between pub- 
lic utilities, and franchises which might 
allow of competition are not granted. 
Where this practice prevails it is dif- 
ficult to see any value of the franchise 
except the actual legitimate expenses 
involved in securing it. If the ac- 
counts show the actual expenditure for 
this purpose, such a value becomes 
more on the order of a tangible value. 
While the franchise undoubtedly has 
value for certain purposes and the 
length the franchise has to run has 
played an important part in some very 
recent decisions where rates were one 
item to be determined, still it is diffi- 
cult to see why the franchise should 
be capitalized at anything beyond the 
expense of obtaining it when suitable 
rates are to be determined. As soon 
as practicable the franchise cost should 
be charged off from any earnings in 
excess of those considered reasonable, 
but this introduces the question of 
amortization of accounts and I will 
not follow it further. 
Good-Will Value—Where 
tion is eliminated it is difficult to see 
where good will should be capitalized 
and where competition is eliminated no 
allowance for good will is made in rate 


competi- 


cases. 

Working Capital—The value to be 
allowed for working capital is a mat- 
ter of an approximation to the amount 
actually tied up in the ordinary trans- 
actions of the business and the amount, 
for the same class of utility, will differ 
in different localities, depending upon 
the frequency with which bills are 
paid, etc. It is seldom very difficult 
to arrive at a value for this which will 
be acceptable both to the commission 
and to the owners of the utility. 

This leaves the item of going-con- 
cern value, the value about which opin- 
ions differ rather widely, for our con- 
sideration. Some prefer not to use the 
term “going-concern value,” but pre- 
fer to substitute the term “going cost.” 
The reason for this will be made plain 
later. 

By going-concern value is generally 
meant a value which a property pos- 
sesses, above its physical value and 
other intangible values, because of its 
business organization, its trained oper- 
ating force, the fact that it is in full 
running order with profitable custom- 
ers established, etc. The courts have 
been quite free in admitting such a 
value but the amount actually allowed 
differs widely, running all of the way 
from 50 per cent of the physical value 
of the property to no allowance what- 
ever. When all we have to go upon in 
fixing the going-concern value of a 
utility is the definition as given above, 
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it is rather difficult to fix a going-con- 
cern value in dollars and cents except 
arbitrarily, and the values allowed are 
often fixed in just this way. Testi- 
mony is taken regarding what the 
owners think should be allowed for 
this item and the commissions decide 
the value actually allowed, usually, 
strange to say, a value somewhat lower 
than the owners think they are entitled 
to. The fixing of any values arbi- 
trarily detracts from the efficiency of 
the rate-making of any commission, 
and attempts are now made to arrive 
at every value, tangible or intangible, 
by logical methods, and the amount to 
be allowed for going-concern value is 
subject to some more or less accurate 
checks. 

The rates should allow the owners a 
fair rate of interest return upon the 
money fairly invested in the business, 
good management and business judg- 
ment assumed, and the sum total of 
the value to be allowed should not be 
greatly different from the amount so 
invested. The going-concern value, 
then, should, when added to all of the 
other values, make the sum total 
equal to what should be the total cap- 
ital account. Where accounts are 
charged off through excess earnings 
they should of course not be re-en- 
tered upon this capital account. 

When a new utility is started, there 
is a period of time during which it is 
not practical to make the rates such 
that the returns will pay a fair rate 
of return upon the value of the prop- 
erty. This period varies in length from 
a few months for some properties to 
several years for others, but where 
there is a deficit between what is con- 
sidered a fair rate of return above the 
operating expenses, including the item 
of depreciation, this deficit really 
amounts to an added investment in the 
property; in other words, this differ- 
ence is a cost of developing the busi- 
ness and it should be allowed in the 
valuation of the property as a going- 
concern value, or better, as a going 
cost. Carefully kept accounts for a 
long period of the operation of the 
utility must be available for this 
method of arriving at the going cost 
but, with such accounts available, the 
fixing of the going cost is a task in 
accounting. The deficits for each year 
are determined and the amounts added 
to the capital account, and in years 
where there is a surplus the capital 
account should be reduced by this 
amount. If, then, at the time of fixing 
the rates there is a net deficit in the 
returns the property has paid, the 
property has a going value equal to 
this deficit, properly capitalized. The 
accounting system should, of course, 
charge off a proper depreciation each 
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year so that the present physical value 
of the property plus the going value, 
plus the development and franchise ex- 
pense, if any should be allowed, will 
make up the total valuation of the 
property. 

There certainly appears to be no in- 
justice to either the people or the util- 
ity if the rates are such as to allow a 

upon the capital 
and if any returns 


reasonable return 


honestly invested 
in excess of what are considered rea- 
sonable are used to reduce the capital 
charges upon which returns are to be 
allowed in the future. In a few cases 
all intangible values, together with the 
depreciation of the property, have been 
so charged and in the 


value, for rate-making purposes, is the 


these cases 
present physical value of the property 
Just 
allowed is a 


values 
matter which 
after a very 
of the property and the 
utility 


only. what intangible 


should be 
determined 


can only be 


careful study 


accounts of the ‘particular in- 
volved. 


Mr. B. J. Arnold 
upon the valuation of the property of 


In the report of 
the Metropolitan Street Railway Com- 
pany of Kansas City, the present phys- 
the 


o be $21,535,000 


ical value of property was found 
total value of 


The 
and 


but a 
recommended. 
thirteen 


t 
$35,000,000 


was 


intangible value of some 


one-half million dollars was checked 


by four different methods: 
The 
property 


the 
the ac- 


(1) actual cash invested in 


from 
counts to be $34,298,000, and upon this 


was determined 


there had been earned an amount equal 
amount to be 
considered excessive, therefore the to- 


to 5.36 per cent, not an 
tal value of the property ought not to 
be anything less than this amount. 

The 


mined by 


value deter- 
the 


ings of the company during the period 


(2) intangible was 


estimating future earn- 


the franchise 
The 
net profits was obtained by discount- 
ing per 
Such charges as 
would be occasioned by investments in 


for which was already 


granted. present value of these 


them at 5 per cent annum. 


additional interest 
extensions were properly deducted and 
the net sum of $13,491,000 was consid- 
ered as a check upon the intangible 
value. 

(3) The earnings for each year were 
the returns, on a 
basis of 6 per cent and 7 per cent were 
there 
deficit this deficit was charged to cap- 
ital 
cesses they would have been deducted 
On the basis of 6 


determined and net 


calculated. Whenever was a 


account and had there been ex- 


from this account. 
per cent as a fair return, the present 
value of the property was found to be 
$36,040,000. Had 7 per cent been con- 
sidered the proper return, the value 
would have been over $44,000,000. 
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(4) The market price, that is, the 
amount which a_ willing purchaser 
would be willing to pay a willing seller, 
was judged not to be less than $35,000,- 
000. 

I know of but two rate cases which 
have come before the Kansas Public 
Utilities Commission which involved 
the fixing of the value of the proper- 
ties. These were the Garden City and 
the Parsons cases. In the Garden City 
practically no allowance was 
made over the estimated present phys- 
ical value of the property devoted to 
the supply of electric light and power. 
In the Parsons case the commissioners 
allowed a going-concern value of $13,- 
000,000, about 11 per cent of the total 
value allowed. 

Enough has said, I think, to 
emphasize the fact that the proper in- 
tangible values to be allowed are dif- 
ferent for different properties and that 
the determination of the proper 
amounts to be allowed for each item 
is not difficult if the accounts are prop- 
erly kept and are complete for a suffi- 
cient period of the operation of the 
plant. 


case 


been 


ee 
Electrical Developments in 
Australia. 

Probably in no British Colony or de- 
pendency is there so much important elec- 
trical development work in progress as 
that now engaging attention in Australia 
and New Zealand. In Melbourne (Vic- 
toria) the electric light and power un- 
dertaking of the municipality is making 
rapid strides, while the electrification of 
the railway system, involving an expen- 
diture of many millions of dollars, is in 
hand, the contracts being in the care of 
American, English and German manufac- 
turers. Out in the west, at Perth, the 
Government power-station contracts to 
the tune of a million dollars have just 
been placed and railway electrification 
schemes under deliberation. The 
power station for the new capitol at Can- 
while 


are 


berra, is also in a similar stage, 
wireless-telegraph work and the equip- 
ment of automatic telephone exchanges 
are actively in progress in other parts 
of the Factory owners and 
mining companies are adopting electric 
plants, and in the cities and towns the 
importance of the domestic load is be- 


coming more widely appreciated by engi- 


continent. 


neers, and more freely assisted by a pub- 
lic readiness to use electric cooking and 
heating apparatus. The electric iron sells 
well, according to reports, and local en- 
gineers are inventing and forming com- 
panies to work new heating appliances 
for which in some remarkable 
claims have been made. 

In New Zealand the Lake Coleridge 
hydroelectric scheme, from which much 
,assistance to in- 


dustries, is in progress. 


cases 


is expected by way of 
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An illustration of the rate at which 
electric supply development is proceeding 
when energetically pushed, is found in 
the case of Adelaide, where the Electric 
Supply Company—a London concern—has 
just paid a dividend of ten per cent plus 
a bonus of twe per cent on its ordinary 
stock for the past year. The number of 
consumers advanced during the year by 
44 per cent, that is by 3,486 consumers 
to 11,354. Power supply increased by 22 
per cent, making the present connections 
6,270 horsepower. The total connections, 
including lamps, motors, heating and 
other apparatus, increased by 29 per cent, 
total units sold by 20 per cent, and the 
gross revenue by 23 per cent. Still fur- 
ther development is anticipated to follow 
upon important modifications which have 
been made in the scale of charges for 
electric power. Last year the new capital 
created was between $500,000 and $1,000,- 
000, and a further $500,000 is now to be 
created to provide for expansion that is 
in sight. 

—__-->—— 
Boston Motor Club Meeting. 

The Electric Motor Car Club of 
Boston held its regular meeting at Ho- 
tel Thorndike on December 22, with a 
large attendance. The program con- 
sisted mainly of holiday festivities, with 
a line of stockings which contained 
gifts for prominent members, accom- 
panied by limericks written by E. a 
Mansfield. These verses were clever 
hits on the peculiar attributes of the 
several recipients, and elicited hearty 
applause. Prior to the merrymaking, 
W. H. Atkins, of the Boston Edison 
Company, offered the suggestion that 
the Club procure a tent which shall be 
moved from one New England city to 
another and which shall contain ap- 
paratus for the demonstration of elec- 
tric vehicles. The tent with its exhibit 
shall remain two or three days in each 
city, during which time the people shall 
be shown the mode of charging and 
caring for the electric cars. 

Messrs. Hunnewell, of the 
central station, and Smith, of the Salem 
Electric Light Company, promised 
their co-operation in the plan. 

—___+-e— 
Coal Production in 1913. 

A production between 565,000,000 and 
575,0000,000 short tons of coal in the 
United States during 1913 is the official 
estimate of the United States Geological 
Survey, an increase over the record-break- 
ing production of 1912 of 30,000,000, to 
40,000,000 tons. 

iia saitieiias 
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An American consular agent reports 
that there is an increasing use of auto- 
elevators in Denmark, 
Norway and Sweden. Push-button self 
control is preferred. Both direct-cur- 
rent and alternating-current motors of 
either 110 or 250 volts are used. 
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Christmas Celebration by St. Paul 
Jovians. 

At the Jovian luncheon in St. Paul, 
Minn., on November 7 u communication 
was received from The Goodfellows of 
that city asking the support of the 
Jovians in a Christmas celebration. It 
was planned to secure two large Christ- 
mas trees as a part of the entertainment 
for ‘the children of St. Paul. The 
Jovians were invited to cooperate by 
taking care of the electric lighting. 

The Jovians at once agreed to assist 
and a committee consisting of Lloyd W. 


Resler, A. A. Peterson and Russell H. 
Eddy was appointed to look into the 
matter. Mr. Eddy was later appointed 


chairman of the Tree Trimming Com- 
mittee. This committee collected the fol- 
lowing donations: Sixteen festoons, com- 
about 800 sockets from the 
Eectric Construction Company; 800 
eight-candlepower lamps from the North- 
western Electric Equipment Company; 
coloring matter for dipping the lamps 
the Western Electric Company; 
four “Merry Christmas” tubular sign 
lamps from the Federal Sign System 
(Electric); tape and supplies from the 
St. Paul Electric Company; cabinets, cut- 
outs, feed wires and extension ladders 
from the Electric Construction Company. 

About 40. Jovians met at the Audito- 


prising 


from 


rium, where the celebration was to be 
held, on the evening of December 22. 
By invitation there were present also 


some electrical contractors who were not 


Jovians, including John Gorman, Otto 
Hanson, Charles W. Kunze, August 
Hanson and C. E. Strong. They pro- 


ceeded to dip the lamps; one-third being 
colored red; one-sixth, blue; one-sixth, 
green; while one-third were left clear. 
The trees, which were 40 feet in height 
and 16 feet across, had already been 
erected by the Tri-State Telephone Com- 
pany. They reached within five feet of 
the ceiling and a rope had been left tied 
to the top of each tree reaching up 
through a hole in the ceiling to facilitate 
erecting and lowering them. It was de- 
cided to lower another rope through the 
ceiling and tie eight festoons to it, spac- 
ing them about 18 inches apart. The 
lamps were mounted in the festoons in 
the order white, red, blue or green, and 
repeat. 

After hoisting the festoons upon the 
first tree, adjournment was taken for 
supper, after which the men returned 
to finish the work. 

After arranging the festoons, the effect 
did not seem appropriate, so men were 
sent to climb the trees and drape fes- 
toons around the trunk, which greatly 
improved the appearance. Connections 
were made from floor outlets into a 
cabinet fastened to the base of each tree. 
Each of these contained eight circuits. 
The work was completed about 10:30 


p. m. 
On Tuesday morning, December 23, 
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the St. Paul Window Drapers’ Associa- 
tion appeared upon the scene and used 
a barrel of asbestos fiber on each tree. 
This was tossed upon the branches in 
loose, fluffy handfuls from ladders and 
gave the effect of snow. The base of 
each tree was banked with white cloth 
and kalsomined. Pulverized was 
then thrown around and more asbestos 
fluffed over it. This gave the effect of 
trees standing in snow banks, some of 
the snow having fallen from the branches 
after the snowdrifts had formed. When 
the lamps were turned on, the effect was 
especially pleasing. 

On December 24, Mr. Eddy hung Fed- 
eral signs bearing the inscription “Merry 
Christmas” about eight feet from the 
floor among the branches, two on each 
tree. 

The celebration was held on the after- 
noon of Wednesday, December 24. There 


mica 





St. Paul Christmas Tree. 


were present about 8,000 persons, of 
whom half were children, and admission 
could be had by adults only when accom- 
panied by children. A ripple of delight 
and astonishment went through the audi- 
ence when the electric lights were turned 
on, and well repaid the men for their 


work. 
The celebration was opened by music 
from a volunteer band. This was fol- 


lowed by an address by Mayor H. P. 
Keller, who was followed by Governor 
Eberhart. The entertainment included 
numbers from the programs of various 
theaters, including dancing, instrumental 
and vocal music, a cow-boy act, tumbling 
and clowns, and some educated seals. At 
the end Santa Claus was impersonated 
by Wright Huntington. 

A view of the tree is shown in the 
accompanying illustration through the 
courtesy of the Dispatch-Pioneer Press. 
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After the entertainment was over the 
two trees were taken into Rice Park. 
which adjoins the Auditorium, and set in 
place there by the Tri-State Telephone 
Company. The St. Paui Gas & Electric 
Company then connected the trees with 
its mains and they were _ illuminated 
throughout Christmas week. 

The celebration a great success 
in every way and it is announced that it 
will be an annual event in St. Paul. The 
Jovians found in it a good reason for 


was 


their existence and an elegant oppor- 
tunity to practice “co-operation.” 
——- _ »>—- p> -——- 
Outdoor Substations. 
A joint meeting of the Electrical 


Section, Western Society of Engineers, 
and the Chicago Section, American Insti- 
tute of Electrical Engineers, held 
on the evening of December 29 in the 
rooms of the former society, Monadnock 
Block, Chicago. R. F. Schuchardt pre- 
sided and called the meeting to order 
at 8:25 p.m. The following nominations 
for officers of the Electrical Section were 
made: Chairman, F. J. -Postel; vice- 
chairman, W. H. Wheeler; member of 
Executive Committee, E. W. Allen. 

A paper was presented by H. W. 
Young entitled “Moderate-Capacity Out- 
door High-Tension Substations,” an 
abstract of which follows. The paper 
was illustrated with lantern slides. 


was 


Outdoor High-Tension Substations. 
Mr. Young’s paper opens with a dis- 
cussion of the problem of furnishing 
electrical energy to isolated communities 
and rural consumers. This was regarded 
as impractical until within the last few 
years. Small isolated plants with poor 
load-factor always operate at very low 
economy. A central station, on-the other 
hand, supplying current to a large dis- 


' trict where the energy demands are quite 


diversified operates at high economy and 
excellent load-factor. The construction 
of high-tension distribution systems does 
not involve extraordinary difficulty and 
the question of supplying energy from a 
central plant over a large district re- 
solves itself to the equipment of high 
tension substations and protective gear 
at low cost. Such equipment for outdoor 
substations is now available and makes 
entirely practical the installation of high- 
tension distributing networks, supplying 
not only rural communities but also 
farms, irrigation projects, factories, coal 
mines, etc., along the lines. The devel- 
opment of such rural business is not as 
dificult as would seem to be the case. 
As soon as a high-tension network has 
been installed, manufacturers seeking 
factory sites where rental, taxes and 
labor costs are low will readily contract 
for supply of power from these feeders. 

Since outdoor transformers, pole-top 
switches and reliable protective gear 
have been developed it has been possible 
to install outdoor substations along the 
lines on which the -investment, main- 
tenance and operating costssare very low. 
Mr. Young describes, with the aid of 
numerous illustrations, several types of 
outdoor ‘ substations, all of which are 
mounted on a cluster of wooden poles 
with’ a small platform for the trans- 
formers. The first ‘type supplied single- 
phase street or commercial lighting, but 











as the demand for power increased a 
type of substation suitable for trans- 
forming from 22,000-volt feeders to a 
secondary distribution at 2,200 volts was 


developed. From the secondary network 
individual customers were supplied 
through standard lighting or power 


transformers located near their premises. 
Control switches of the simple discon- 
necting type were first used, but when 
it was found necessary to open the high- 
tension circuit under load a reliable 
pole-top switch was developed. The 
main transmission line or feeder is pro- 
tected with lightning arresters near the 
point where the power is to be taken off; 
the substation itself then needs merely 
an equipment of weatherproof high- 
tension fuses mounted directly over 


the transformers. The disconnecting 
switches are usually placed on the next 
pole. Another type of outdoor substa- 


tion provides for placing all of the 
transformers, switching and protective 
equipment on the same structure. In this 
case the switch handle tor the air-break 
is placed below the platform so that the 
lineman opens the switch before mount- 
ing the platform. The protective gear 
includes high-tension fuses, choke coils 
and discharging horns. A small housing 
is provided for the secondary switches, 
meters, spare parts, etc In another 
type of substation of somewhat larger 
capacity the substation tower is installed 
adjacent to an old generating station and 
the control equipment is so arranged 
that the power can be supplied from the 
old station to the high-tension lines or 
the reverse, or both can operate together 
in parallel. A fourth type of outdoor 
substation includes a three-phase air- 
break switch mounted on a separate pole 


adjacent to the pole supporting the 
transformer, lightning arrester and fuse 
equipment. This type of substation has 


been operated with complete success 
under severe sleet and storm conditions. 
In a number of cases the structure for 
operating the substation equipment is a 
steel tower. In this case the switch is 
always placed on a separate pole. 

The continuity of service provided by 
such outdoor substation equipment is of 
a fair order. Although as absolute 
reliability cannot be provided as with an 
inclosed substation, nevertheless the in- 
terruptions in service are not excessively 
numerous and when they occur do not 
cause so much disturbance as in a com- 
munity with a densely congested load. 
One of the most frequent causes of in- 
terruption on high-tension systems is 
from failure of insulators; a_ better 
grade of line insulators is therefore de- 
sirable. This, together with the installa- 
tion of electrolytic lighting arresters at 
the generating stations and important 
distributing points, and the frequent 
installation of sectionalizing switches, 
materially aids in decreasing interrup- 
tions at main lines. Outdoor substation 
equipment branching from these lines 
takes care of itself; any trouble origin- 
ating there is localized by the fuses and 
thus prevented from spreading to the 
main feeders. 

Although automatic oil switches have 
been designed for outdoor service it is 
doubtful whether they are warranted in 
connection with small substations. The 
outdoor types of non-automatic pole-top 
switches with fuses meet all of the re- 
quirements of such rural service and are 
much safer to install, inspect and operate. 
A very successful type of chemical fuse 
for high-tension service has been devel- 
oped: it consists of a short fuse wire 
kept under spring tension in a hermetic- 
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ally sealed glass tube filled with carbon 
tetrachloride. This fuse embodies quick 
action, minimum disturbance to the sys- 
tem, positive indication of open and 
closed conditions and is readily replaced. 
It has been repeatedly tested under short- 
circuit conditions on systems of high 
capacity. The reliability of operation of 
outdoor switches in places subject to 
severe sleet and ice conditions has been 
demonstrated in a number of cases. In 
conclusion, Mr. Young predicted that 
within the next two years there would be 
even a greater development in the design 
and use of outdoor substations than has 
taken place within the last two years. 

The discussion was opened by O. Win- 
gard, who raised a question regarding 
the insertion of resistance upon the 
ground side of the horn gap. In reply 
Mr. Young stated that he knew of a case 
where water resistance had been inserted 
in that manner in a_ single-phase line. 
Although discharges have taken place on 
this line there has been no interruption 
to service. Where such a resistance is 
used, oil should be placed on top of the 
water to prevent evaporation and in such 
latitudes as this it is mecessary to take 
the resistance out during the winter sea- 
son and set the horn gap further apart 
In Toronto he had seen a Siemens 
resistance used for this purpose, consist- 
ing of a wire resistance immersed in oil. 
These resistances are successful in use 
but are expensive. 

E. W. Allen inquired as to the setting 
usually used on the horn gap and Mr. 
Young replied that the gap was usually 
set for a voltage somewhat less than 
twice the rating of the transformers; 
for example about 55,000 volts on a 
33,000-volt system. 

Leslie L. Perry spoke of the im 
portance of having substations which 
would not be interrupted by fire any 
more than by freezing conditions. From 
this standpoint he advocated a steel 
structure rather than wooden poles, as 
the cost is not very much greater. More 
over, a steel structure is more readily 
removed and rebuilt. He referred also 
to the difficulty of transportation of a 
substation far removed from a railroad, 
when the roads are in poor condition. 
This makes it desirable to keep the 
weights of the units light, and for this 
reason he preferred single-phase trans- 
formers to three-phase units. 

William B. Jackson referred to the 
rapid evolution which has taken place 
in this class of construction. About ten 
years ago he had seen a temporary out- 
door substation in California, but the 
weather conditions are not so severe 
there as in this part of the country. He 
thought there were many stations now 
under cover which might as well be in 
the open, and would then have the addi- 
tional advantage of smaller fire risk. 

H. B. Gear referred to the great devel- 
opment of the industry made possible by 
outdoor installations. There are many 
towns inaccessible to high-tension trans- 
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mission lines where the demand does not 
exceed 50 kilowatts at the start and 
where service could not have been 
offered under the conditions obtaining 
10 years ago. These are now commer- 
cial possibilities. He referred to the 
regulation of voltage and the desirability 
of automatic voltage regulators which 
can be used outdoors. There are many 
cases where this is desirable although in 
others it is feasible to construct a hous- 
ing for the secondary apparatus. 

J. R. Cravath referred to a substation 
which had been first built with the 
apparatus indoors. Later the transform- 
ers had been placed outside, which made 
a saving in both cost and fire risk. He 
considered that the outdoor station was 
coming for large capacities as well as for 
moderate capacities. 

L. N. Boisen referred to an Illinois 
town of 300 inhabitants where there were 
50 customers and a revenue from street 
lighting of about $900 per annum. This 
service was made possible only by an 
outdoor substation. He referred also 
to the importance of fuses and favored 
placing the fuse between the line and 
transformer only, rather than in the posi- 
tion advocated by Mr. Young, where it 
would interrupt an excess current to 
ground. He had experienced 10 blowouts 
under this condition, and while it pro- 
duced a momentary high load upon the 
generator there was no interruption to 
It left the arc unprotected, but 
removed by 


service. 
this objection could be 
placing resistances in the ground connec- 
tion in order to limit the current. Con- 
crete blocks had been tried for this 
purpose. 

Frank C. Van Etten said that this type 
of construction was at present deter- 
mined mainly by the question of minimum 
cost. For this reason steel towers were 
not used so much as wooden poles and a 
single-pole mounting was quite popular. 
In some cases there is actually a financial 
loss when operation is started, but this 
might appropriately be charged to adver- 
tising. The use of regulating apparatus 
is bound to come in the future. He told 
of one case where there was a limitation 
in the space available for an outdoor 
station. An installation had to be made 
for 33,000 volts upon a small plot of 
ground only 15 feet long. 

After questions by M. G. Lloyd and 
D. W. Roper, Mr. Young closed the 
discussion. He stated that the switches 
operated without difficulty under sleet 
and ice conditions on account of the 
shearing action of the wiping contact. 
He also read a letter from an operating 
man who is aiming to completely cover 
the rural territory in his neighborhood 
and considered that farm service would 
when fully developed make better returns. 
per unit of investment than other cus- 
tomers. 

The meeting then adjourned. 
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Municipal Christmas Tree in 
Chicago. 
In practically every important city in 
the United States the custom of provid- 
ing a municipal Christmas eve celebration 
was inaugurated last year and in most 
every instance a brilliantly lighted Christ- 
features the celebration. It is 
note that with but few 
central-station 


mas tree 
of interest to 
exceptions the companies 
were the chief contributors to these fes- 
contributing lamps. en- 


tivities, wir.ng, 
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Commonwealth Edison Company’s pole 
line along Michigan Avenue and all wir- 
ing was done by the company 

Current was Mayor 


Harrison at 6 o’clock on Christmas eve 


switched on by 


and a notable program of speaking and 
singing carried out. The tree was lighted 
every evening thereafter until January 1 
as 
Responsibility for Interior Wiring. 


One of the member companies of the 
Light Association 





National Electric 
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inspecting or approving the interior 
wiring of the premises of its customers 


and have come to the conclusion that 


there is great danger in doing so. 
In case of accident to persons or dam- 


age to property from defective wir- 
ing, it might under such circumstances 
well be claimed that the company had 
assumed an implied contract to see that 
the wiring was safe and proper, found- 
ed upon the consideration 


ply of electricity by it to the owner 


of the sup- 


‘ 


. 
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IIiumination of Municipal Christmas Tree in Chicago. 


ergy and in some cases, poles and tree. 


The accompanying illustration shows 
the giant tree and other decorations inci- 
celebration. The 
tree, 85 feet high, was decorated with 
approximately 400 vari-colored lamps of 
10-watt lamps. 


surrounding the 


dent to the Chicago 


50-watt size and several 


The eight small trees 


large one, the balcony of the Art Insti- 
tute and the band stand were all illu- 
minated by 10 and 50-watt lamps, the to- 
tal number used aggregating 1,300. 
ice connections 


Serv- 


were made with the 





made inquiry recently as to the re- 
sponsibility of a central-station com- 
pany for wiring to which its service 
was connected. E. W. Burdett, the 
general counsel of the Association, fur- 
nished a reply to the inquiry, and it is 
here reprinted as a matter of general 
interest and importance, from _ the 
Bulletin of the Association. 

“T have had occasion to give con- 
siderable attention to the question, 
whether an electric lighting company 
can safely assume the responsibility of 


of the premises; or even that in the 
absence of any contractual relation aris- 
ing out of the circumstances the com- 
pany could be held to have assumed 
the performance of a duty, a breach 
of which, followed by damage, would 
subject it to liability. A decided case 
upon the latter point is that of Brunelle 
vs. Lowell Electric Light Corporation, 
which can be found in the 188th Massa- 
chusetts Reports, page 493. In that 
case there was the following special 
agreement: 
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It is that all wires 


the premises of the customer to which 


agreed upon 
the company’s service will be connect- 
ed shall be so installed that the 
pany may carry out this contract and 


com- 


shall be kept in proper condition by 
the customer; that the customer will 
give or obtain all necessary permis- 


sion to enable the agents of the com- 
pany to out this contract and to 
enter the all 
times so long as any of the company’s 
property remains therein, for the pur- 
pose of keeping in repair or removing 


carry 


premises at reasonable 


its inspecting its own or 
the 


“It was 


property, or 


customer’s wires or apparatus.’ 


held 
company 


con- 
the 
the 
the 


under this 
did 

duty of 
that the 
company the right to inspect the prem- 
i the plaintiff was for the pro- 


that 


tract the not owe 


plaintiff the inspecting 


wires, and clause giving 


ises of tl 


tection of the company and not for 
that of the plaintiff 
“In the case of the Boston Edison 


Company, for example, it is expressly 
provided in their contracts as follows: 
wat that all wir- 


ing upon the premises of the custom- 


further agreed 


er to which the company’s service is 


to be connected shall be so installed 
that the company may carry ogit this 
contract and shall be kept in proper 
condition by the customer.’ 

“You will observe that this provi- 
sion is founded upon the Massachusetts 
case above cited, but does not go as 


far as the company did in that case, of 
the entering the 
for the purpose of inspecting 


reserving right of 
premises 
its own or the customer’s wires or ap- 
paratus. Under that decision it is safe 
to insert that clause also 
“Whenever official 
wiring is required by law or ordinance, 
the safe course for the company is to 
insist that such inspection be made and 
thereof furnished 


turns its 


inspection of 


certificate 
before it 
current there is 
local the 
require the wiring contractor to pro- 
cure and furnish to the company 
some kind of certificate in compliance 
with whatever underwriters’ rules may 
be in with respect thereto in 
that place. If, however, the company 
itself assumes the responsibility of in- 
stalling or inspecting the wiring, it 
will, I think, have to take all the re- 
sponsibilities which would otherwise at- 
tach to the independent contractor. 
Its only protection in that event would 
be to see that the wiring is done in 
a safe and proper manner and in com- 
pliance with whatever underwriters’ re- 
quirements may apply.” 


_—— 
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Rate Reduction For Kansas City. 

The Kansas City Electric Light 
Company, a subsidiary of the Kansas 
City Railway & Light Company, has 


a proper 
to the on 
official 
should 


company 
Where 


inspection, 


no 
company 


torce 
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made a proposition to the City Coun- 
cil to put in effect a new domestic rate 
schedule by which rates will be reduced 
on the average about 15 per cent, sav- 
ing about $75,000 a year to the electric 


consumers of the city. At the same 
time, the minimum rate is to be re- 
duced from $1 to 50 cents a month 


—i>eo— 
Show-Window Contest. 

interest of 
dis- 


stimulate the 
managers in their window 
plays the Public Service Company of 
Northern Illinois recently offered a sil- 
ver cup as a prize to the district office 
having the best display. The first prize 
was won by the Joliet office, although the 
offices at Pontiac, Austin and Waukegan 
mention from the 


In order to 
district 


received honorable 
judges. 

The window in Joliet which was given 
a portion of the 


which is a proposed 


the prize represents 
“Lincoln Highway,” 
transcontinental wagon road. 

The chief object in making a window 
display is to attract the attention of the 
passersby, and cause them to see some- 
thing which advertises the business of 
the company making the display. By us- 
ing a part of the “Lincoln Highway” as 
the central idea, the designers of this win- 
dow were wonderfully fortunate, as they 
appealed to the pride of Joliet, 
through which this highway is to pass, 
and that this idea was appreciated by the 
citizens of that town is attested by the 


local 


number of people who came to view this 
window, and the newspaper comments 

An ornamental street-lighting system, 
an electric automobile, a moving trolley 
road, an electric billboard advertising the 
24-payment contracts, besides irons, toast- 
ers and other appliances which the com- 
pany sells, also appeared in the display, 
thereby giving it a practical commercial 
value for the sales department as well as 
advertising the company’s service. 

—__ +> 
Mirror Company Endorses Central- 
Station Service. 

A concrete endorsement was given 
electric drive and central-station serv- 
ice by the Bills Mirror Plate Company, 
Louisville, Ky., manufacturers of bevel 
plate-glass for use in furni- 
ture manufacturing. The company re- 
cently had a fire which destroyed prac- 
tically its entire plant, and consequent- 
ly was in a change its 
power arrangements in any direction 
it chose. The company quickly decid- 
ed to use motors and central-station serv- 
ice, which will be furnished, respective- 
ly, by Fairbanks, Morse & Company 
and the Louisville Gas & Electric Com- 
Ten motors, with a horsepower 
installed. An interest- 


mirrors 


position to 


pany. 


of 75, will be 


ing point in this connection is that the 
company maintains its own boiler plant, 
as it needs steam and hot water for 
heating and manufacturing purposes. 
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Presentation of Slogan Sign in 
Durham, N. C. 

Amid much ceremony and pomp the 
slogan sign for Durham, N. C., was 
presented to the city on December 15, 
by officials of the Durham Traction 
Company. The presentation was made 
the occasion of a monster celebration 
in which fully 10,000 residents took 
part. Speeches of acceptance were de- 
livered on behalf of the city by the 
mayor and officials of the Chamber 
of Commerce, the presentation 
address was delivered by R. L. Lindsey, 
manager of the company, which 
the properties controlled 
Doherty & Company, of 


while 


local 
is one of 
by Henry L. 
New York. 

The and 40 
feet wide and contains approximately 
1,200 lamps. The sign reads, “Durham, 
Renowned the World Around.” 

The slogan-sign to be 
continually gaining a foot- 
hold in this country and in the many 
instances in which such signs have been 
presented without cost to the city, by 
the local central station, the favorable 
sentiment created has been of material 
benefit to company. The follow- 
ing extracts taken from an editorial 
appearing in one of the daily news- 
papers the morning following the cele- 
bration serves to illustrate the friendly 
relations established by the presenta- 
tion of such slogan signs. 

“Some nine months ago the Henry 
L. Doherty Company of New York, 
which owns public utilities all over the 
country, picked out Durham as one of 
the coming cities of the future, one of 
the class in which it makes selections 
confident of such 


sign is 50 feet high 


idea seems 


stronger 


the 


for investments 
growth as will justify expenditures for 
future development. Since that time 
the new have rebuilt the 
plant, illuminated the city and made 
other improvements. If so much has 
been done in a few months, what can 
be expected in another year if this 
spirit of progress continues? It is to 
the Hegry L. Doherty Company that 
the city is indebted not only for the 
big sign costing a couple of thousand 
dollars, but also for the operation of 
it, that will cost about fifty dollars 
each month. But it is not so much 
the liberality of the Henry L. Doherty 
Company as it is the confidence of a 
company of high commercial 
standing in the future of this city that 
is to be most appreciated. That great 
concern is not lighting up ‘dead ones,’ 
although it has done very much to help 
those who will help themselves.” 

In the same issue there appears 
a full page announcement of the Cham- 
ber of Commerce, signed by 50 of the 
city’s leading business institutions, 
giving thanks to the electric company 
for its liberal gift. 


owners ice 


such 
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Secretary’s Message. 
The Secretary is very pleased to re- 
port that the Associa- 
tion of Municipal Electrical Inspectors 


Massachusetts 


which recently organized as a section 
begun work very actively in its 
Up to this time it has 
been a more or less loosely organized 
affair, but has now under consideration 
constitution which will follow 
closely the model which 
the national and secretary 
have worked out, following closely the 


has 
new capacity. 


a new 
lines of a 
president 


national constitution as a model so far 
as its requirements apply to a local 
It has also 
sideration a change of name to some- 
like 
National 


organization. under con- 


thing “Eastern Massachusetts 


Section, Association of Elec- 
trical 
broadening of its 


Inspectors,” with a consequent 


scope so as to in- 
the 


surance and public-service fields. 


clude the local brethren in in- 

The regular monthly meeting of the 
Section was held Thursday, De- 
cember 18, at the office of the Com- 
Wires of Boston, Mr. 
James E. Cole, with 18 members pres- 
ent. A amount of work 
was accomplished but as it mostly re- 
lated to local 
with the reorganization there was lit- 


tle which would be of general interest. 


on 
missioner of 
considerable 


matters in connection 


One matter of interest, however, may 
be referred to, especially as it is not 
without bearing upon the subject mat- 
ter of Questions 247 
pear below. 


and 248 which ap- 


As appears in several of the answers 
and also from a reading of the clauses 
of the Code in question, it is now al- 
lowable to ground conduit on the gas 
piping of a building. In the 
municipalities of this jurisdiction it has 
been a local rule not to allow this to 
be done, but recently in order to con- 
form to the Code it was decided to al- 
low it. 

This was done in one case and al- 
most immediately it was reported that 
severe shocks were being received from 
the gas piping, and that they seemed 
to occur when an electric car was with- 
in a certain proximity. Careful in- 
vestigation, however, was unable to de- 
tect ‘more than a fraction of a volt 
difference of potential in the neigh- 
borhood due to this cause. Finally a 


one or 








The matter appearing in this sec- 
tion consists of questions on the Na- 
tional Electrical Code, its interpreta- 
tion and meaning, and questions as 
to whether certain methods of wir- 
ing are in accord therewith. These 
questions are gladly received from 
anyone interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch, They are answered by 
each member of the Executive Com- 
mittee according to his knowledge of 
what the ruling would be in his 
jurisdiction, 

It should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code. 
This is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 
the Code, but it has no right, and 
claims no right, to give a final iIn- 
terpretation of anything in the Code. 
It is only Intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 
tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it is felt that the occasional dif- 
ference of opinion is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
points. 

The aim is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; increased pre- 
cision in applying it; and harmoni- 
ous action of those using it, for the 
common good. 




















slight defect in a taped joint was found 
in such a place that the jar of a heavy 
car or team passing would cause a 
ground on the conduit, and, therefore, 
the gas pipe was brought to the poten- 
tial of the grounded wire. When this 
occurred a voltmeter showed a 
potential difference of 125 volts 
tween the gas-pipe and water-pipe sys- 
tems, the gas was brought from across 
the street and in the main were several 
cemented joints. At the same time 
the ground was of such resistance that 
an ammeter could barely detect the 
current flowing between the two piping 
systems. 

It would be of interest if our mem- 
bers would bear this in mind and look 
to see if any similar effects appear in 
their territories. 


be- 


In addition to the officers of the Sec- 
tion as printed in a recent number of 
the ELecrricAL REVIEW AND WESTERN 
ELECTRICIAN, the Section has elected the 
following Executive Committee: Wil- 
liam P. Briggs, of New Bedford; Tim- 
othy C. O’Hearn, of Cambridge; 
Charles H. Ashby, of Salem; B. Frank 
Moody, of Lynn; and H. W. Green- 
law, of Beverly. 

Western New England Section. 
Western 
Ver- 


Connecticut, 
and Southern 


(Jurisdiction, 
Massachusetts 
mont.) 

December 8 a meeting was held at 
the Auditorium of the United Elec- 
tric Light Company, Springfield, Mass., 
for the purpose of organizing the third 
There were 
20 gentlemen The meeting 
was called to order at 11:15 a. m., by 
National President Day, and it was 
voted that he and the national secre- 
tary should act as chairman and sec- 
retary pro tem. President Day 
a brief exposition of the purposes and 
intent of the section movement, after 
which a resolution to proceed to or- 
ganize having been unanimously adopt- 
ed, a nominating committee was ap- 
pointed by the chair in pursuance of 
a vote of the meeting, consisting of 
Whiting, of Canaan, Conn., 
and Hughes, of Pittsfield, Mass., to- 
gether with the secretary pro tem. 
Following their report, it was voted 
that the organization should be known 
as The Western New England 
tion, National Association of Electri- 
cal Inspectors, and the following offi- 
cers were elected: 

President, City Inspector G. 
Perry, of Hartford, Conn.* 

Vice-president, City Inspector A. W. 
Hopkins, of Springfield, Mass.* 

Secretary-treasurer, Public Service 
Inspector R. J. Forsyth, Greenfield, 
Mass.* 

Delegates to the Executive Commit- 
tee, N. A. E. I.: Messrs. Perry and 
Hopkins (who already were members 
of said committee by appointment). 

Executive Committee: M. S. Net- 
tleton, city inspector, New Haven, 
Conn.;* W. F. Francis, city inspec- 
tor, Pittsfield, Mass.; L. N. Heubner, 
South Manchester, Conn.; E. L. Duff, 
public service inspector, Southington, 


section of the Association. 
present. 


gave 


Messrs. 


Sece 


W. 
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Conn.;* F. S. Knott, Eastampton, 
Mass. 

In addition to the above officers the 
membership list comprises the follow- 
Thomas H. Day, Hart- 
Eddy, New 
Pitts- 


ing gentlemen: 
Conn.;* Howard R. 
Conn.; Il. D. Hughes, 


ford, 
Britain, 


field, Mass.; J. J. Harges, Springfield, 
Mass.; W. C. Johnson, Amherst, Mass.; 
M. H. Mahoney, Turners Falls, Mass.; 
T. J. McEnroe, Norfolk, Conn.; Paul 


©. Newman, Holyoke, Mass.; John J. 
Rockett, Northampton, Mass.; John F 
Shea, Springfield, Mass.; A. H. Soper, 


Hartford, Conn.;* F. A. Whiting, 
Canaan, Conn.. 

In the above lists the gentlemen 
whose names are marked with * are 


already members of the National Asso- 
ciation, so that the net gain in member- 
ship of the Association fs 13. 

\fter 
a skeleton 


adopted and referred to the Executive 


effected 
was 


the organization was 


form of constitution 
Committee for completion with direc 
meeting 
adjourned ‘till 2 
the Section 


tions to the next 


The 


p. m. Upon reassembling, 


report at 
meeting then 
was taken in charge by the newly elect- 


ed officers, and listened to a most in- 
teresting paper by Mr. Day upon “The 
Grounding of Secondary Wiring.” At 
the conclusion of the the 


ter for 


paper mat 


was opened discussion, which 
was of the most lively and interesting 
character, lasting for a little over two 
and one-half hours. 

Mr. Day 
“From its inception the National 
the 


prefaced his paper as fol 
lows 
Electrical Code has represented 
the 


plication of electricity 


made in practical 
the 


editions. 


progress ap- 


up to date 


of publication of its several 
Thus at the present date, it represents 
the progress achieved in the electrical 
1913, 


convention, at 


world, as it appeared in March, 
the last 


which the present rules (or Code) were 


date of the 


In a word, the Code of today 
the 


made. 


is a direct product from Univer- 


sity of Experience rather than a com- 
pendium of expressions from textbooks 


with all their technical perplexities. It 


is plain language. This is indicated 
by the fact that what has been a rec- 
ommendation in the rules for several 


years, is today a rule, a rule because 


of the experience gained in places 
where the former suggestion, that of 
grounding the secondary alternating- 


current systems, has been applied and 
Thus the 
represents the experience in 


has given satisfaction. rule 


of today 
number of fields, and is with- 
but is the product of the 


a large 
out theory, 
University of Experience, a valuable in- 
stitution of learning. 

“You doubt 
the language used in the closing sen- 
tence of paragraph 6b of Rule 15: 


will have noticed no 


‘In 


the following rules must 


either 


case 
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be complied with.” The experience 
gained has been along the lines sug- 
gested in the rules which follow and 
the requirements of today suggests 
by the language used, ‘Anything worth 


doing, is worth doing well.’” 


It is a matter of regret that the 
whole paper is not available, but Mr. 
Day was speaking to the inspectors 
of the territory which he regularly 


covers as representing the New Eng- 
land Insurance Exchange, and his pa- 
per consequently partook so largely of 
the nature of an intimate heart-to- 
heart talk as to preclude its publica- 
furll. 

‘Lhe Secretary has heard from Broth- 
er Fletcher that the last meeting of 
the British Columbia Section was most 
interesting, and that he 
ly hear from Secretary Cook about it. 

The below 


speak 


tion in 


would short- 
questions which 
for 
quire comment, nevertheless the Secre 
tary wishes to call attention particular- 


appear 


themselves and hardly re- 


ly to the one referring to the use o° 
lead sheath on a cable as a link in the 
ground for it 


him a very dubious proposition. 


connection, seems to 


Theater Service. 

Question 246. Do you consider the 
arrangement shown in the accompany- 
ing sketch of a service to a theater 
to be in violation of Rule 24 a? 


Answer 1 (S). Yes 
Answer 2 (J). I understand the 
sketch to mean that the “south wall” 


is the outside or street wall through 
which the wires are to enter, running 


thence in conduit to a cabinet 53 feet 


distant where the service switches and 
presumably the service cutout will be 


located. This is most certainly a viola- 


tion of rule 24 a and of rule 23 a as 
well. The fact that the wiring is in 
conduit makes no difference in the 


necessity of placing cutout and switch 
at the point of entrance. 





Answer 3 (U). Yes, unless special 


permission were given 





Answer 4 (F). Yes 


Answer 5 (Q). Yes. Switch does 
the 
st accessible place; also note the ab- 


not appear to be located in near- 


sence of fuse where wires enter. 


Yes: 


service 


Answer 6 (P). under the as- 
sumption that the enters at 
the wall and for 


40 feet to the switch and cut-out. 


south runs some 


referred 
to be 

feet 
mains from point of 


sketch 
shown 


Answer 7 (B). In 
to, service switches are 
so located as to necessitate 53 


of conduit and 





AND WESTERN ELECTRICIAN 








Vol. 64—No. 1 








service switches. On the 
face of it this is absolutely wrong, 
although rule 24 a which calls for loca- 
tion at nearest readily accessible place 
to where the wires enter the building 
does permit of departure from said rule 


entrance to 


when authorized by special permis- 
sion. 

Answer 8 (1). Yes, there should be 
a cutout where the wires enter the 


building. 


Presumably, from the 
the same 
switches 


Answer 9 (N). 
sketch, are located in 
cabinet as are the 
This is absolutely wrong and although 
there might be very legitimate reasons 
for which in this particular case (of 
which we cannot judge without a more 
knowledge) the inspector 


fuses 
service 


complete 


might exercise his power of special 
permission as to switches, nothing ap- 
pears which would lead one to the 


same conclusion as regards the fuses 
called for in rule 23 a. 
If our members will refer to Ques- 


tion 123 (page 316, Electrocraft for 
May, 1911), also to Question 147 (page 
725, Electrocraft for October, 1911), 
they will find further discussion of 
the location of service switches and 


cutouts. Personally, unless the conduit 
surface of a con- 
to be practically 


I would not al- 


was so far behind the 
crete floor or wall as 
“outside” the building, 


low it. 


Under the 
mains, 


ar- 
the 


Answer 10 (E). 
rangement of the service 
cutout and 
from the 


This would be a decided viola- 


main switch would be 53 


feet point of service en- 
trance. 
tion of rule 24 a. 


¢ a? 


placed on 


Service switch 
the 


building, 


Answer 11 
wall where 
within 


should be 
the 
reach of 


enters 
floor. 


conduit 
the 

Answer 12 (M). This _ probably 
meets requirements of rule 24 a, but 
if the fuses 


> 


is in violation of rule 23 a, 


are located where the switch is. 


13 (R). This is certainly a 
violation of rule 24 a, and if 
impossible to put the switch at point 
where the wires enter the building a 
set of fuses should have been placed 


Answer 
it were 


on the south wall to protect the wires 


running over to the service switch. 


Answer 14 (V). I would consider 
this a violation of the rules mentioned 
unless this was the nearest accessible 


place. 


Answer 15 (D). Yes; unless this is 


really the nearest accessible place. 





Answer 16 (O). The service arrange- 
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Sketch of Theater Service Connections. 


ment shown is not only in violation 
rules 23 a and 24 a, but should 
be considered extremely hazardous, as 
the distance between the point of en- 
trance and the service fuses appears to 
be more than 50 feet instead of “noth- 
ing” as required; even under the most 
favorable conditions, the insulation 
of the wires between the point of en- 


of 


trance and the service fuse will event- 
ually break down, but in this case there 
appears to be a trap provided for hold- 
ing condensed moisture in order to 
hasten the failure. When _ short-cir- 
cuit finally occurs, it is probable that 
the service pipe will be destroyed and 
the building fired before the current 
will be interrupted by the blowing of 
fuses somewhere on the outside lines 


or at the central station. 





Effective Ground. 
Question 247. In the accompany- 








Street 








5 ide walk 


‘: 








‘& var 





Manhole 








Lead-Covered 
Cabhl 





Iron Conduit \ Candurt 


ing sketch of underground service en- 
tering a building, would the iron con- 
duit to the service and inside be con- 
sidered as permanently and effectually 
grounded to a suitable ground, simply 
by the lead-covered cable lying in the 
galvanized iron pipe A B? Suppose 
the lead sheath of the cable were bond- 
ed to the conduit or iron service box, 
would that properly ground the con- 
duit? 





Answer 1 (S). No, in both cases. 
“Rule 28 f. Waterpiping, gas piping 
or other suitable grounds must be pro- 
vided.” I should require the conduit 
grounded within the building if pos- 
sible to do so. 





Answer 2 (J). No. Our department 
has no jurisdiction over wiring outside 
buildings and we require the inside 
conduit system to be grounded inde- 


anal 


lron Conduit Runs of trom 3t070 
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pendently of the manhole or station 
cable-sheath ground connections, 


Rule 28 f calls for 
conduit to be grounded permanently 
to water piping, gas piping or suitable 


Answer 3 (U). 


ground-plate by copper wire. As this 
inspection comes under the interior 
inspector, I do not see how he can rule 
that in either case the conduit is per- 
manently grounded, as the ground con- 
nection is not where he can see it, 
although the cable may be properly 
grounded in a manhole. 





Answer 4 (F). No. In both cases 
the interior conduit should be ground- 
ed as specified in rule 28 f. 





Answer 5 (Q). No, to both ques- 
tions. A permanent ground contact 


inside buildings should be installed. 





Answer 6 (P). Certainly not, to 


both questions. 





Answer 7 (B). First—we should not 
consider the iron conduit suitably 
grounded if dependence were placed 
simply on the fact that the lead-cov- 
ered cable was lying in the galvanized 
iron pipe. 

Second—if the lead sheath of the ca- 
ble were bonded to the conduit or iron 
service box and said cable were part of 
an extensive underground system, we 
should consider that conduit was prop- 
erly grounded, providing, of course, 
that bonding were done in a proper 


manner. 





(1). In this jurisdiction 
the answer would be “no” to both 
questions. It is in a way a case where 
the inspector is left to his own judg- 
ment. We do not believe the ground- 
ing sufficient in either case. A stand- 
ard method of grounding the conduit 
should be employed. 


Answer 8 





Answer 9 (N). First, most certain- 
not. 

Second, again no, and this is regard- 
less of where the lead-sheath cable 
goes to, and also whether it is ground- 
ed in the manhole or not. 

My reason for this sweeping state- 
ment is the length of fiber duct which 
intervenes. Inside the duct the cable 
is lying in a puddle of stagnant air 
surrounded by a fiber jacket, the whole 
forming a pretty fair type of pipe 
covering of low heat-conducting power. 
Then the lead sheath has a specific 
heat of 0.0314 as compared with 0.0951 
for copper. Specific heat being the 
ratio of the quantity of heat required 
to raise the temperature of a 
given substance one degree, to that 
required to raise the temperature of 
water one degree (from the tempera- 


ly 
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ture of maximum density), we see 
that it would take about one-third 
as much heat to raise the temperature 
of lead as it would that of copper 


conductivity of lead is 8.3 per 


Phe 


cent of copper at freezing and 5.9 per 


boiling temperature. From a 


find for a three-con- 


cent at 


catalog at hand | 


ductor cable (No. 2 conductors) the 
thickness of lead is given at 0.078 inch 
and diameter over all 1.085 _ inch- 
es this gives an area of lead 
of 0.247 square inch, while the 
area of one conductor is 0.521 
square inch. Taking the average con- 


ductivity of lead as 7.0 per cent we see 
that this lead sheath is electrically the 
equivalent of 0.0173 square inck of cop- 


per, which is very closely a No. 7 
wire, of carrying capacity of 60 am- 
peres as against 90 for the copper con- 
ductor But in view of the specific 
heats, and the location of the lead, 
we see that we must again increase the 
ratio and allow the lead at most 20 


amperes. Again and finally, lead melts 


it 618 degrees, copper at 1,929 (ac- 
cording to Roberts-Austen with the 
Le Chatelier pyrometer) For these 


reasons it is obvious that a grounded 
conductor could send easily a _ cur- 
rent through the sheath which might 
destroy it, long before the fuse in 
the grounded conductor was in a con- 
dition to melt, and accordingly, I feel 
that no reliance at all should be placed 
yn the lead sheath as a ground con- 
nection in the vast majority of cases. 

Answer 10 (E). The lead sheath of 


a cable lying in a metal conduit does 


not make an effective ground. 


If the lead sheath were properly 
bonded to the conduit or iron service 
box the system would still not be prop- 
erly grounded because of the fiber 


duct between the metal conduit and the 
manhole 


(Y). 


no. Rule 28 f requires conduit to be 


Answer 11 To both questions, 
grounded to water piping, gas piping 


or other suitable ground. Connec- 


to gas piping should be on the 
side of 


tions 
street meter. 

12 (M). No 

Yes, if the conduit is electrically con- 
not 


Answer 


nected to the outside systems; if 
it would depend on the nature of the 


soil 


Answer 13 (R). First, the lead-cov- 
ered cable lying in iron conduit would 
not be a suitable ground. 

Second, rule 28 f states that the con 


duit must be grounded to the water 
piping, gas piping or other suitable 
ground, and I do not consider lead 


sheathing and lead pipe are suitable 


grounds. 
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Answer 14 (V). All conduits should 
be grounded to the same system of 
underground piping, preferably water 
pipe. 

Answer 15 (D). First, no. 

Second, no, on account of the poor 
contact which bonding wire would 
make with the lead sheath 

Answer 16 (QO). A connection to a 


lead cable could not be considered as 


a suitable ground as required by rule 


28 f. Owing to the comparatively high 


resistance and low melting point of 


lead, such a connection could not be 


large currents. 
shown in sketch 
the Code because 


relied 
The 
further violation of 
of the fact that the 
not located at the point of entrance. 


upon to carry 


installation is in 


service fuses are 


Grounding Secondary on Two-Wire 
System. 

Qestion 248. When transformers feed 
service mains which have no neutral 
wire, that is, a two-wire system, should 
one side of the secondary wiring be 
grounded every 500 feet? 

Yes. 


Answer 1 (S) Rule 15 0. 


Answer 2 (J). Grounding of second- 


ary every 500 feet is not required in 
the case of a two-wire system. See 
Code rule 15 6, third paragraph 

Answer 3 (U). There is no rule that 
would require it 


Answer 4 (IF). This is not required 


by the Code. See rule 15 }, 3 

Answer 5 (Q). Yes, rule 15 |, 2, 
covers it 

Answer 6 (P) Yes, see rule 15 38, 
2, which in the 1911 edition reads 
“may,” but in the 1913 edition reads 
“must.” 

Answer 7 (B) While the rule does 


explicitly refer to the grounding of the 


neutral wire at least 500 feet in para- 
graph 3, section }, rule 15, which sec 
tion refers to alternating-current sec- 
ondary systems and does not explicit- 
ly refer to two-wire systems in said 
paragraph, there is no reason from 


a practical standpoint why a require- 
ment applicable in one case should not 
be applicable in the other, and 
should insist on the fulfillment of the 
500-foot requirement with two-wire sec- 
ondary systems the same as with three- 
It does not seem, how- 


we 


wire systems. 
ever, as if we would meet this condi- 
tion very often in practice on account 
of the relative inefficiency of two-wire 
systems in covering any great amount 
of territory. 
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Answer 8 (1). No; see rule 15 ); 
grounding at one point would be suffi- 
cient provided this grounding be thor- 
oughly done. 


Answer 9 (N). Yes. Rule 15 6 al- 
alternative grounding at trans- 
individual services, and 


lows 


tormer or on 
requires frequent grounding on neutral 
wire of a three-wire system. Probably 
the same requirement was not put in 
for two-wire systems, because it hard- 
ly occurred to any one that any very 


extensive two-wire secondary systems 


would be installed. I think it 1im- 
plicit, however. 

In this territory there are several 
very extensive market-garden farms, 
one for instance, with lights in the 
house, two barns, motors on silo and in 
pump house, lights in several green- 
houses, and a garage with a mercury 


rectifier. The load is so diversified in 
time that a two-wire local distribution 
was used in place of a three-wire with 
troublesome attempts at balancing. A 
single transformer ground was not con- 
sidered sufficient and the two-wire sys- 
tem was grounded every 250 feet, on 
account of the varying quality of 
ground connections at different times 
of year. 


Answer 10 (E). Where there is no 
neutral wire one side of the two-wire 
secondary should be grounded at least 
500 


every feet. 


Answer 11 (Y). While the Code is 
not very distinct on the subject, in this 
territory we should insist on ground- 
ing at least every 500 feet. 


Answer 12 (M). According to rule 
15 6, one side should be grounded in 
this way, if conditions as regards volt- 
age, etc., are as given in the rule. 

Answer 13 (R). If the individual 
services cannot be grounded, one side 
of the secondary should be grounded 
every 500 feet or less. 

Answer 14 (V). One side of the 
two-wire secondary should be ground- 
ed every 500 feet at least with a 
No. 6 wire, the distance between 
grounds and size of wire being figured 
for a low resistance. 

Answer 15 (D). Yes. 

Answer 16 (QO). The present word- 
ing of the Code does not require a 
two-wire secondary system to be so 
grounded, probably for the reason that 
such a secondary is rarely employed 
for much of a distance. There can be 
no question that if such a system is to 
be grounded, it should be at least ev- 
ery 500 feet. 
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Positions in the Bureau of 
Standards. 

In the issue of December 20, 1913, 
mention was made of a civil-service ex- 
amination for a _ position as labo- 
ratory assistant in the Bureau of 
Standards. A change in the list 
of optional subjects for the ex- 
amination has since been made so that 


ILLINOIS. 

At the time of going to press an- 
nouncement had been made of four of 
the appointments by Governor Dunne 
to the Public Utilities Commission. 
The fifth member had not been 
named. The chairman is to be James 
E. Quan, a wholesale grocer. The oth- 
er members are: Walter A. Shaw, civil 
engineer; Richard Yates, formerly 
governor of the State; Frank H. Funk, 
for the last 


yet 


a candidate governor at 
election. 

An effort will be 
means by the city 
Chicago and others to prevent the new 
law, which was to become effective on 
from going into operation. 


made by legal 


administration of 


January 1, 


MASSACHUSETTS. 

The Massachusetts Gas and 
Light Commission has approved the is- 
sue by the Shirley Light, Heat & 
Power Company of 80 shares of com- 
mon and 74 shares of preferred stock 
of the par value of $59, the proceeds 
of 60 shares of stock to ve 
devoted to the purchase of the prop- 
erty and business conveyed by G. Mer- 
ritt Ballon to Laurence E. Cushing, 
February 5, 1913, subject to two mort- 
gages aggregating $11,000. The pro- 
ceeds of 14 preferred shares are to be 
applied to a one of the 
mortgage notes, and the proceeds of 
60 preferred shares and 20 common 
shares to the payment of obligations 
incurred for additions to plant subse- 
quent to the acquisition of the property 
by the company. 

On the petition of the Postal Tele- 
graph-Cable Company relative to al- 
leged discrimination by the New Eng- 
land Telephone & Telegraph Company 
in favor of the Western Union Tele- 
graph Company, in which it was claimed 
that telephone calls intended for the 
Postal Company were diverted to the 
Western Union, the Public Service 
Commission holds “that the evidence 


Electric 


common 


payment on 
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the subjects of electrical engineering 
and also mechanical and civil engineer- 
ing will be included. 

On the same dates, January 21 and 
22, there will also be an examina- 
tion for aid in the Bureau of Stand- 
ards at salaries of $600 to $720 per year. 
This examination will cover elementary 


algebra, geometry, trigonometry, gen- 


presented does not appear to be un- 
like the experience of the everyday 
user of telephone service, and there 
was no evidence to show intent 
to discriminate. 


any 


“The evidence would seem to show 
that instructions as to the handling of 
telephone calls intended for either of 
the telegraph companies appear to be 
ample and and care appears 
to be taken to make the operators fa- 
miliar with these That 
there are errors made is entirely prob- 
able, but such errors are apparently as 
likely to affect one telegraph company 
as the other. . 

“The would 
that the telephone company has in ap- 
parent good faith for more than a year 
past endeavored not to permit any dis- 
between the tele- 
So long as the com- 
pany use all 
endeavors to maintain its present pro- 
cedure and enforce its existing instruc- 
no the Commission 
seems to be required.” 


explicit 


instructions. 


evidence seem to show 


crimination as two 
graph companies. 


continues to reasonable 


tions, action by 


NEW JERSEY. 

The Board has dismissed a complaint 
filed against the West Orange Water 
Company to require it to abrogate its 
contract with the borough under which 
water-meter rentals are exacted, at the 
same time expressing its disapproval 
of a system of requiring the payment 
of rental for such. In its decision the 
Board says: “The Board is of the 
opinion that the existing meter rental 
need not be displaced by an order to 
that effect; but at the same time is not 
ready to acquiesce in the legality of the 
alleged contract made by the Town 
of West Orange with the company, 
purporting to fix water rates to pri- 
vate consumers. And the Board ex- 
pressly goes on record as indicating 
its opinion that when arrangements in 
future are made for rate schedules 
the company should plan to own the 


37 


eral physics, elementary mechanical 
drawing, education, training and ex- 
perience. Graduation from a technical, 
scientific or mechanical training school 
or equivalent training in a laboratory 
is a prerequisite. Applicants must be 
between the ages of 19 and 24 years 
secure application form 


and should 


meters as part of its property and ap- 
paratus, and not include in the rate 
schedule any separate charge under the 
head of meter rental.” 

The Board has approved of an ordi- 
nance granting the Boonton Electric 
Company a franchise to construct elec- 
tric light and power lines in the streets 
of Boonton Township, Morris County. 

NEW YORK. 

All street railroad companies operat- 
ing surface cars within the City of 
New York have been ordered by the 
Public Service Commission the 
First District to equip their cars with 
brake shoes having a lubricant insert 
or with other equally efficient 
device for reducing noise, on or 
fore March 1, 1915; and the companies 
must submit such devices for the Com- 
by September 1, 
intended to stop 
The 
companies are now experimenting with 
brake shoes containing inserts of ma- 
terial which lubricate the flange of the 
wheel and thereby lessen the fric- 
tion which causes squealing. The or- 
der was made effective March 1, 1915, 
in order to give the companies time to 
complete their tests of the new brake 


for 


some 
be- 


mission’s approval 


1914. The 
the squealing of street car wheels. 


order is 


shoes. 
OHIO. 

The Public Utilities Commission has 
authorized the Ohio Service Company 
to issue capital stock to the amount 
of $30,000, to be used in payment for 
the property of the Twin City Traction 
Company in Dennison and Uhrichs- 
ville. 

The Canton Electric Company has 
been authorized to issue refunding- 
mortgage  five-per-cent  sinking-fund 
bonds to the amount of $69,000. These 
bonds are to be sold at not less than 
85 per cent of par value. The proceeds 
are to be used for the reimbursement 
of income account for money already 
expended. 
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THE GOOD ABOUT THE ELEC- 
TRICAL BUSINESS. 


By William G. Campbell. 


There is so much good in and about 
the electrical business, that to enumerate 
it all is an almost impossible task. It 
is much easier to pick out the bad, but 
we know pretty well what the bad is. 

Not long since the electrical fraternity 
had the privilege of hearing C. L. Eid- 
litz deliver one of his characteristically 
forceful Mr. Ejidlitz in a 
most concise manner told us “what was 
the matter the electrical business.” 
In fact the speaker of the occasion said 


addresses 


with 


there was an awful lot the matter. Mr. 
Eidlitz proved all he said so we have 
to conclude he is correct. 

It really seems reasonable to suppose 
there is much the matter with the elec- 
trical business. Why not? The indus- 
try is made up of human units and it is 
said “to err is human.” It is so easy 
to find the black spot on a white cloth, 
and many persons would, on seeing a 
white cloth, say “See the black spot!” 


They would be quite blind to the beauti- 
ful field of surrounding it. 

The electrical business is not unlike a 
cloth, there are 
(not black however) but 
the Not 
They are merely smudges caused 
those 


white 


huge white and a few 
dark 
are they a 
at all! 


mostly by 


spots too 
part of business ? 
engaged 
the business. 


the youth of 
in the end of 
Shall a business be judged by the pos 
the engaged 
In either case it is impossible to 


commercial 
sibilities of it or by men 
in it? 
find any business surpassing that under 
discussion. 

We 


erly 


commencing to 
current. As 


are merely prop- 
long 
as the great majority of the cross-town 


are 


utilize electric 


streets of the country’s metropolis 


constant remind- 
something to 


incidental 


have a 
still 
advantages 


gas lighted we 


er that there is do. 
Many distinct 
to the doing of it too. 


It is impossible to “butt” into the elec- 


are 


trical business, as compared with the 
ease of_entry into other fields. We of- 
ten hear it said that anybody with a 
pair of pliers can “set up” as an elec- 
trical contractor. This is not exactly 
correct, because after the “set-up” has 


taken place it requires considerable me- 
chanical skill or engineering knowledge 
to commence active operations. After a 
job has been finished there is the matter 
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of inspection and approval—all tending 


to make for a “close” business. Com-, 
mercially the retail grocery business is 
a good one—and it requires no technical 
knowledge at all. The question of capi- 
tal is not a factor. A contractor gets 
the jobber to carry him and the grocer 


gets his jobber to carry him or supply 





him with goods on consignment. Truly, 
any one can sell canned tomatoes but 
it requires a mechanic to install the 


simplest electric work. In just the same 
manner does the electrical supply-house 
salesman differ from that of the whole- 
sale grocer. Any one who can sel! at 
all is fully capable of calling on the gro- 
cery trade, but to sell electrical supplies 
technical knowledge. 
must con- 


requires extensive 
The electrical salesman 
siderable knowledge of a very extensive 


have 


character before he is able to demon- 
strate any part of his line to his cus- 
tomer. Does this make for a bad busi- 
ness? Certainly not! An _ extensive 


analysis of the foregoing comparison will 
show conclusively many advantages pos- 
sessed by the electrical supply business 


not to be found in any other field. The 
same general advantages extend into 
every branch, be it central station or 


requires a_ specially 


and current- 


manufacturer. It 
trained man to sell current 
consuming devices just as it requires 
a man with knowledge to 
sell staple wiring devices manu- 


Obviously there is much good 


specialized 
for a 
facturer. 
in the 

Those engaged actively are young men 


business as a_ business. 


possessing the ardor and enthusiasm of 


youth. Surely this is a most desirable 
condition. Dr. Frank Damrosch has ob- 
served that “men are ever young who 
still possess a desire to learn anything 


worth learning.” This is good logic and 
by it we can include Thomas A. Edison 
as one of the youths of the industry. 


Observe the spirit of co-operation 
rapidly becoming the prime factor in 
every branch of the electrical field. 


Can an equal to the Jovian Order be 
found in other business? Is this 
great fraternal and commercial body 
something the matter with the electrical 
business? Most assuredly not. Suppose 
in the endeavor to from the 
producing standpoint the development of 
the merchandising end has been mo- 
mentarily neglected, is this a disadvan- 
tage? Of course not! It is exactly the 
opposite. Why, there mer- 
chandising opportunities in the electrical 


any 


improve 


are more 
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business than in any other field, prim- 
arily because of its youth, and sec- 
ondarily for the reason that there has 
not been time for study of the sales pro- 
tection problem. 

Wire does not have to be wire any 
more than H-O has to be rolled oats. 
This illustration can be applied to any 
staple commodity. There are much 
greater possibilities in giving new prod- 
ucts in new fields, non-competitive iden- 
tities or so-called distinctive names than 
in older lines. It is much easier to teach 
new ideas than to make people forget 
old ones. Then in presenting a new 
brand of wire a great opportunity is 
presented to some one in the selection of 
a name that will be an all-sufficient de- 
scription. There are many kinds of elec- 
tric flashlights but there is only one kind 
of a “Kodak.” 

Is not the opportunity here and but 
waiting to be seized? The business is 
a good business. 

The advertising mediums are particu- 
larly effective, and in this, the age of 
publicity, the means of quick and cure 
dissemination of trade news is a most 
important factor. 

Surely we can truly say, without any 
together, all 


twinge of conscience, all 


the time, for everything electrical. 


—_—_oo-o——_ 
A. W. Lindgren, business manager of 
the Northern’ Electrical Company, 


Duluth, Minn., states that the company 
has been selling a lot of holiday goods. 
The year’s business shows a substantial 
increase and the company is taking on 
several additional salesmen 

L. M. Wood, for the past seven years 
purchasing agent of the Wesco Supply 
Company, of St. Louis, Mo., has re- 
signed his position, effective January 1. 
He will accept a position as sales man- 
ager of the Menominee Electric Manu- 
facturing Company, Menominee, Mich. 
manufacturer of Menominee fans, vac- 
uum cleaners and small motors. 


Leo L. Hirsch, the genial and popular 
vice-president of the Electrical Supply 
Company, of New Orleans, has left the 
ranks of the bachelors and was married 
last week to Miss Sara Lazard. The 
wedding took place on Christmas Day. 
The employees of the company have pre- 
sented the happy pair with a chest of 
silver, and they are the recipients of a 
great many other handsome tokens. 
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Exhaust Ventilation of Kitchens, 
Laundries, Etc. 

The kitchen in a residence or apart- 
very commonly the source of 
much strong  smeiling, smoky and 
steam-laden air that finds its way to the 
living rooms to the great discomfort of 
their occupants. While this condition is 
most prevalent in winter when windows 
are more apt to be closed, it also causes 
frequent annoyance in summer when 
rooms already uncomfortably warm are 
permeated by the still hotter air from the 
kitchen. In some residences the laundry 
is so located that the very moist “wash” 
The toilet 


ment is 


air invades the living rooms. 





~ 








1.—Emerson Fan Adapted for Ex- 


haust Ventilation. 


Fig. 


rooms in office buildings, stores, etc., 
sometimes pollute the air of corridors or 
adjoining rooms. 

These and similar for 
the provision of some positive means for 
removing the foul trouble-causing 
air so as to eliminate the possibility of its 
entering and at the same 
time to make the room where the odors 
originate fit to enter. If the odor-breed- 
such as the kitchen of 
restaurant, exhaust ventilating 
equipment has usually been _ installed, 
therefore it is the smaller kitchens and 
other smell-producing rooms that require 
most urgent attention. Contractors, cen- 
tral stations and others interested in elec- 
trical equipment should lose no opportun- 
ity to install such ventilating apparatus. 

Naturally, in order to provide such in- 
stallations of small size, equipment of 
simple character and low cost is neces- 
sary. Among manufacturers of electric 
fans and ventilating apparatus the Emer- 
son Electric Manufacturing Company, 
2024 Washington Avenue, St. Louis, Mo., 
the need for such equipment 


conditions call 
and 
ot her rooms 


ing room is large, 
a large 


has seen 


SS mm AAA Tq. ilo 


and has made a special study of the re- 
quirements, with the result that a stand- 
ard Emerson desk fan motor has been 
adapted for this service as shown in the 
accompanying illustrations. 

Fig. 1 shows a 12-inch 
with four Parker blades. It is supported 
by a strong tripod connected with a 
flanged cast-iron ring that is bolted around 
the circular opening which is to serve 
as outlet for the foul air. The controller 
and switchbox are inclosed in a separate 
cast-iron casing mounted for convenient 
access. Larger fans of this type and al- 
so fans with six or more blades specially 
designed for exhaust ventilation are ob- 
tainable for cases where a more powerful 
equipment is needed, but the fan de- 
scribed answers well for small or mod- 
size kitchens, laundries, ticket of- 


Emerson fan 


erate 
fices, toilet rooms, etc. 

A simple and low-cost method of in- 
stallation devised by the Emerson com- 
pany’s engineers is shown in Figs. 2 to 
4. A pine board one or one and one- 


Fig. 2.—Mounting of Fan in Window. 


quarter inches thick and six or eight 
inches wider than the circular support- 
ing ring for the fan is cut to fit over the 
upper portion of the window frame, as 
shown in Fig. 2. The supporting ring is 
laid over the middle part of the board 
and the hole marked off on the latter; 
this hole should be about one half inch 
smaller in diameter than the inside di- 
ameter of the ring. The hole is then 
cut out with a keyhole saw :nd the board 
and fan screwed into place by means of 
wood screws. 

To the inner top edge cf the upper 
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New Electrical and Mechanical 
Appliances 


window sash is then screwed a piece of 
board across the window and of such 
width that it just fills the clear space 
between the upper sash and the fan-sup- 
porting board. Thus, when the upper 
sash is lowered to permit the exhaust air 
to be blown out, this board just closes 
the gap, as shown in section in Fig. 4, 
and prevents any foul air from being 
blown into the room. When the fan is 
stopped and the window is closed, the 
board rests against the top of the win- 
dow frame, as shown in Fig. 3. 

This mounting can be easily put up and 

















Figs. 3 and 4.—Sections of Window Closed 
and Open. 


does not even require a skilled carpenter. 
The motor wiring can be readily installed 
by an electrician. 
a eee 
Paine Toggle and Expansion 
Bolts. 

A toggle bolt of entirely new design 
and expansion shells embodying original 
features are among the new products 
meeting with much success in the elec- 
trical and allied fields. The Paine toggle 
bolt, shown in the following 
illustrations, can be used with a nut or 
as a screw, thus affording the user the 
advantage of having two styles in one. 
When used as a screw, the head of the 
toggle engages the threads of the boit 
and acts as an auxiliary nut; when used 
as a bolt the head of the bolt engages the 
head of toggle, and also acts as an aux- 
iliary to the nut, thus making a very 
desirable combination. The head of the 
toggle is made on the true-truss principle, 
deep in center and tapering gracefully to 
the ends. The back of truss resting solid- 
ly against the bolt gives it all the advan- 
tage of a stiff, rigid head. 


one of 
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The Paine toggle bolt will pass through 
a nine-sixteenths-inch hole when closed. 
Its principal advantages are that, when 
closed, it is only about one inch in length 
of head, and will work in hollow tile with 
a space of only one and one-eighth inch. 
The bolt is folded to insert in hole and 


when the head has passed the inside of 





Paine Toggle Bolt. 


hole the spring instantly throws the two 
halves of head out to a spread of about 
The two parts of 
the of the 
nut; and also engage the thread or head 
holding 


two inches, as shown. 


head swivel on the trunions 


of bolt, which gives additional 


power to the nut 





Multiple-Cup Expansion Bolt. 


The Paine expansion shells or bolts are 


made in 35 different sizes suitable for 


use in hard or soft marble, slate, vitrolite, 
glass, etc., where it is necessary to fasten 
slabs to either wood or metal frame with- 
out injuring the face of the slab. They 
made for all general attaching 


are also 











Single-Cup Expansion Bolt. 


purposes in connection with iron, brick, 
stone, concrete, or other hard material. 
They are made entirely of steel, cut from 
sheets with dies that leave the lips of 
the cups square and sharp. 

The three illustrations of the shell show 
respectively the No. 1 multiple type bolt; 
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No. 1 single-cup bolt; and the No. 2 bolt 
expanded. The latter demonstrates clear- 
ly the action of the shell. The tapered 
sleeve expands the cup into—rather than 
against—the walls of the hole, forming 
a perfect truss with a grip fully equal 
to the strength of the screw used. 

To install as shell such as the type No. 
1 or No. 2 it is simply necessary to drop 
the shell and bolt, head down, into the 
hole, attach work or held 
in place and tighten up the nut 


article to be 
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Section Showing Boit Expanded. 
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The principal claims of the manufac- 
turer for these bolts are their sharp bit- 
ing surface because of steel construction; 
ease and simplicity of installation; and 
the fact that because of their design they 
will not split the material in which used. 
Numerous tests under the most extreme 


conditions have been made with great 
credit to the devices. 

The Paine toggle bolts and expansion 
shells manufactured by the Paine 
Company, Winfield S. Williams, 1316 
Corn Exchange Bank Building, Chicago, 


Ill., being the sole distributor. 


are 
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New Line of Transformer Bells. 
A new line of bells for operation on 
with 


current in connection 


alternating 














Marlo Three-iInch Transformer Bell. 


bell-ringing transformers has _ recently 
been brought out by the P R Manufac- 
turing Company, 621 Avenue, 
Detroit, Mich. These bells are made in 
sizes from 2.5 to 12 inches, inclusive. 

The advantage claimed for the trans- 


former bell is that it may be operated on 


3ellevue 
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the commercial lighting circuit, which of- 
fers a reliable and constant source of 
power without going to the expense of 
installing and connecting up a large sys- 
tem of batteries. This also eliminates the 
expense of battery maintenance. 




























Mario Weatherproof Transformer Bell. 
The P R transformer bells are of 
special design and construction for al- 


ternating-current use, and are made with 
laminated and carbon 
They are of the iron-box type with a 


cores contacts. 


wrought-metal base and an iron cover 
which protects all working parts from 
dust and injury. Two sets of binding 


set to be used for 


posts are provided, one 
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Three-inch Bell With Cover Removed. 












ordinary exposed-wiring connections, and 
one set located underneath the iron box 
or cover to be used where the wiring and 
connections are concealed. Any number 
of bells of the same or assorted sizes may 
be connected in multiple on the same cir- 
cuit and operated simultaneously. Any 
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desired finish for covers may be specified. 

It is believed by the manufacturers that 
these bells will open up an entirely new 
field for contractors, dealers and jobbers 
and that transformer bells will 
prove exceedingly popular for alarm and 
signal work for schools, factories, hotels, 


these 


apartments, etc. 
Ee _ 

New Gang Type of Pipe Taplets. 
In conduit wiring cases frequent oc- 
the 
side by 


several cir- 
consid- 


cur where wires for 


cuits run side for a 
erable distance between some common 
point of control and the place where 
the different branch out. To 
install conduit runs for each 
circuit the length where 
they are parallel is generally unwar- 
number of circuits can 


circuits 
separate 
throughout 


ranted, since a 


Fig. 1.—Four-Gang Pipe Taplet. 
be placed in one conduit at great sav- 


ing in material and labor cost in the 
installation. 

To aid this quicker and more 
H. T. Paiste 
Company, and Arch 
Streets, Philadelphia, Pa., has added a 
new gang type to its already exten- 
sive and valuable lines of “pipe tap- 
lets.” Two of these are illustrated 
herewith in Figs. 1 and 2. They are 
installed at the control point and take 
two, four for 


eco- 
nomical construction, the 


Thirty-Second 
> 


three or switches, one 


Fig. 2.—Three-Gang Pipe Taplet. 


each separate circuit. Then instead of 
running two, three or four separate 
conduit lines for the different circuits, 
the wires for all the circuits are put 
into one conduit from the distribution box 
to the place where they separate, as 
shown in Fig. 3. 

At the points where the side cir- 
cuits branch off specially designed pipe 
taplets are used. The cross shown in 
Fig. 3 (fitting No. 4193), reduces a one- 
inch main to a three-fourths-inch main 
and has two half-inch branches. A 
similar larger fitting is also made to 
reduce from one and one-fourth-inch 
main to one-inch extension and to pro- 
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REVIEW 


vide for two three-fourths-inch branch- 
es. The tee shown in Fig. 3, which 
is fitting No. 4170, reduces from the 
three-fourths-inch main to half- 
inch branches. 

By adopting this construction the 
cost of conduit and taplets on the line 
shown in Fig. 3 is reduced to about 
half the cost of four separate lines 
of smaller conduit, and at the same 
time the labor cost of cutting, thread- 
ing and fitting the conduit is reduced to 
less than half. 

Where the gang pipe taplets are 
used one or more of the openings may 
be used for lamp or plug receptacles 


two 


a 


Foolproof Service Switch and Cut- 
out Boxes. 
It is more or less a general custom 
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3.—Economical Conduit Installation 
With Four-Gang Pipe Taplet. 


Fig. 


to seal service switches where entrance 
to a customer’s premises is made in 
either lead cable or iron pipe because 
the seal furnishes an obstacle to those 
who might wish to tamper with the ser- 
vice connections or make connections to 
the service wires at a point at which 
the current used would not be metered. 

Emergency conditions occasionally 
arise that necessitate the opening of the 
sealed service switch box for the purpose 
of either disconnecting the service, or 
replacing a service fuse, and, as this 
necessity furnishes an excuse for break- 
ing the seal, it may become a pretense 
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Fig. 1.—Palmer Service Switch and Cutout 
Box. 

of excuse and the seal of the -service 

box broken for the sole purpose of tam- 

pering with the service -connection. 

The service switches shown in the ac- 
companying illustrations are designed for 
use under conditions that ordinarily call 
for the service switch to be sealed, and 
it is claimed that they offer all of the ad- 
vantages found in a sealed service switch 
and cutout without the same 
being prevented by the use of a seal. 

It is claimed that by the use of the 
box described ready access may be had 
to the switch and cutout for legitimate 
but that the construction of 
is such that the box may be 
opened and the fuse exposed without 
exposing any current-carrying parts or 
exposing any contacts to which illegiti- 
mate connections could be made and un- 
metered current used. 

The illustrations show different forms 
of these boxes. In Figs. 1 and 2 the 
circuit is protected by the regular Edison 
fuse plug, while in Fig. 3 open link 
fuses are used. Referring to Fig. 1, in 
which the cover of the box is shown 


access to 


purposes, 


the box 


Fig. 2.—Service Chamber Open. 
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open, the switch is in an open position 
and the fuses are exposed for inspection 
or replacement. The upper part of the 
box in which the service wires enter is 
shown secured by a seal. Fig. 2 shows 
the same box with the cover of the ser- 
vice terminal chamber removed, and the 
side of the box cut away to show the 
relation of the fuses and the moving 
switch parts. 

The switch and fuses are mounted on 
a pivoted cover arranged so that, in open- 
ing, the switch is disconnected from both 
the line and load terminals. A _ project- 
ing flange upon the inner side of the 
cover closes that portion of the box in 
which the switch and fuses are located 
before the moving switch contacts engage 
with the fixed contacts, and the upper 
portion of the base on which the switch 





Fig. 3.—Switch Box With Conduit Term- 
inals. 


is mounted swings downwardly into the 
box when opening the switch, forming a 
barrier between the open end of the 
box and its sealed or service end. 

Boxes of smaller capacity are arranged 
so that cable or conduit may enter 
the box directly, or are supplied with 
conduit or cable terminals as _ illustrat- 
ed in Fig. 3. These terminals are se- 
cured in place from the inside of the box, 
making it impossible to remove them 
without breaking the seal of the terminal 
chamber. This form of conduit or cable 
terminal is designed to slip back over 
the pipe or cable, permitting the wires 
to be fanned out, lugs soldered on, and 
connections made to the switch and cut- 
out, before the terminal is drawn into 
place. 

The cutout designed for open link 
fuses is built up from single-pole units 


for either two, four, or five-pole switches, 
the units being secured to one another 
by screws at H, The covers controll- 
ing the action of the switching members 
are secured to one another by screws 
A engaging cross bar K, permitting 
an outer leg of the switch to be opened 
individually in emergencies, as illustrated. 

Open-fuse detectors are provided on 
the outer poles as indicated at B so 
that in the case of one of the outer leg 
fuses of a three-wire service being open- 
ed it can be located and repaired without 
disturbing the operating part of the 
system. 

As the flange of the switch cover 
I closes the opening in the box before 
the fuses become alive it is practicable 
to use open link fuses in this form of 
box as the fuses can only be blown 
when the cover of the box is securely 
closed. As the fuses and all accessible 
current-carrying parts are dead when in 
an exposed position, it is not necessary, 
in fact impossible, for the operator to 
come into contact with current-carrying 
parts when installing service fuses. 

This box may be mounted in any de- 
sired position to meet the incoming serv- 
ice wires. The fuses protect the switch, 
the blades of the switch are dead when 
the switch is opened, and the switch is 
arranged so that it cannot fall closed by 
gravity. The position of the switch in 
the three cuts illustrates this point. 

This box is manufactured by the Pal- 
mer Electric & Manufacturing Company, 
Franklin and Congress streets, Boston, 
Mass. 

a 
New Pigtail Connection for Car- 
bon Brushes. 

Brush manufacturers have for years 
been trying to develop a pigtail which 
would give a perfect electrical connec- 
tion with a brush and at the same time 
be strong and durable mechanically. 
There are two types of connections in 
general use at the present time; those 
in which the cable is fastened to the 
brush by some kind of a screw con- 
nection, and those in which it is sold- 
ered. The disadvantage of most pigtails 
of the first type is that under the vi- 
tration of the motor the screw may 
possibly work loose and an open citcuit 
or a poor contact will result. It is also 
susceptible to heat, which will oxidize 
the metal. The solder in the other type 
is likely to become heated and either melt 
or soften so that the cable may come out 
entirely. Moreover, this melted solder 
will drop on the commutator and cause 
severe short-circuit. 

The National Carbon Company, Cleve- 
land, O., is making a new patented type 
of pigtail connection employing an en- 
tirely different principle which over- 
comes the disadvantage of both of the 
former types. Holes are drilled in the 
brush as indicated in the photograph, 
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and the flexible cable inserted into the 
small hole on top, after which its end 
is spread out in the shap of a fan in the 
larger hole. A conducting cement is 
then tamped into the larger hole, making 
intimate contact between the fan-shaped 
end of the cable and the brush. After 
it hardens, it makes a very strong me- 
chanical connection. The cement is of 
such a nature that it does not shrink 
away from the sides of the hole. so there 
is no danger of its loosening and 
weakening the connection. 

This pigtail is said to be the best that 
has yet come on the market. In the 
year’s time that it has been in commer- 
cial use, not a single failure has been re- 
ported and those who have tried it are 
enthusiastic over it. The advantages 
claimed for it by the manufacturer are 
as follows: there is no solder to melt, 
hence it is unaffected by heat; it will not 
loosen or become oxidized; the contact 
drop at point of contact is reduced to 
a minimum; the wire can be brought 
out at any point along the top of the 





Pigtail Brush Connection. 


brush; it can be used on any size or 
thickness of brush. 
en 
Western Electric Developments 
in 1913. 

During 1913 the Western Electric 
Company has maintained the high stand- 
ard it has established in the past, by con- 
tributing a number of new and important 
developments in electrical apparatus. The 
following outlines those developments in 
telephone and power apparatus which are 
most worthy of note. 

Probably the most important addition 
to the work which is being carried on in 
mining districts to bring about safety for 
the workers in the mines has been the 
perfection of a mine rescue telephone 
equipment. The mine rescue telephone 
equipment consists of a transmitter which 
is arranged to fit the throat of the hel- 
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met man, thus permitting of the transmis- 
the sound through the 
walls of the throat, as the mouth is 
needed for the breathing in of the oxy- 
gen. A head receiver is also furnished, 
the combination of receiver and trans- 
mitter being held in place by a light but 
serviceable leather harness. The helmet 
carries more coils of 
wire, which connect to the telephone 
equipment used by the directing party at 
the mouth of the mine. This wire pays 
out as the rescue gang advances. 

A new test board for way-station serv- 
ice, known as the No. 2 type, has been 
developed to meet the need for a com- 
pact and flexible testing and dispatching 
equipment. Two sizes are available, the 
No. 2-A, which is arranged for two me- 
tallic circuits, and the No. 2-B, which is 
arranged for four metallic circuits. The 
test boards are so designed that all line 


sion of waves 


man also one or 


terminals are made accessible for inspec- 
tion by unhinging the outside 
cover, and all jack and key terminals by 
unhinging the apparatus board. The use 
of these new test boards provides a sim- 


merely 


ple means for minimizing service inter- 
ruptions. 

A series of cordless jack boxes has also 
been developed for block telephone and 
jack 


boxes are known as the No. 385 type, for 


telegraph service. These cordless 


a maximum of three lines; No. 386, for 
a maximum of six lines; and No. 389, for 
a maximum of twelve lines. They are 


used to connect the operator’s set to any 
one of a number of lines passing through 
the way station, by means of a switching 
plug which is inserted in the jack con- 
nected to the line over which the message 
is to be sent. 

The hand set Interphone completes the 
line of intercommunicating telephones. 
This type of instrument has transmitter, 
receiver, and ringing button, all mounted 
on one handle. When not in the 
hand set can be placed in any position 
without causing waste of current, as the 
current is shut off automatically when the 
pressure of the hand is released. There 
are two general styles, the flush and the 
non-flush. The 
wall box with a face-plate, the same as 
the combination used for electric light 
switches, so that nothing projects beyond 
the wall but the hand set itself. For old 
buildings, where it is inconvenient to in- 
stall the flush-type wall box, there are 
non-flush boxes available. 

Switchboard development work has 
confined to changes calculated to 
improve the old as well as the more re- 
cent types. The work has centered upon 
the standardization of switchboard frame- 
works and parts, and applies principally 


use, 


former makes use of a 


been 


to the magneto non-multiple switch- 
boards. 
A standard local cable, which is the 


cable connecting the various co-ordinate 
parts of the switchboard, has been de- 
vised, as well as a standard key shelf 
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which has a greater cord capacity than 
former types, so that more than the usual 
number of cord circuits can be furnished, 
as required by operating conditions. A 
standard method of mounting signals has 
also been instituted so that line and su- 
pervisory signals are now mounted on the 
same mounting bars. 

Two new repeating coils have been de- 
veloped for phantom-circuit telephone 
work. These coils, known as No. 46-A 
No. 47-A, have the same mechanical 
and electrical characteristics, and differ 
only in that the former has two coils on 
a single base, while the latter is mounted 


and 


singly. 

Their efficiency is such that transmis- 
sion over a phantom can be obtained 
about 15 per cent farther than over the 
original physical circuit. While the loss 
in the repeating coil amounts to less than 
two-fifths of a mile of No. 19 gauge cable, 
per coil, the loss on the phantom circuits 
is only one-fifth of a mile. 

A new type of metal telephone for cen- 
tral-battery use has been developed. This 
is a semi-flush telephone known as the 
No. 1357 type, and is intended for the 
same class of service which the non-flush 
No. 1333 telephone is designed to give. 
This includes single-party, two-party se- 
lective, or four-party semi-selective sig- 
naling, and harmonic selective signaling. 

Provision is for an instruction 
card on the face of the telephone. 

A semi-flush desk-set box, known as 
the No. 358, has been developed for use 
with desk stands, and contains the ringer, 
condenser and induction coil. 

The use of insulated transmitters is be- 
ing extended as rapidly as possible, to all 
types of telephones. Heretofore the 
metal frame of the transmitters has been 
used as one of the conductors, while the 
cord attached to a small binding post in 
the interior of the transmitter has served 
as the other. The insulated type is in- 
herently a safer instrument to use, as the 
danger of shock is eliminated. 

Following the introduction of the one- 
piece lug holder which added so much to 
the graceful appearance of the No. 20 
type desk stand, a still further improve- 
ment has been effected by the develop- 
ment of a single-piece switch hook. This 
new switch hook is produced by unique 
punching operations which have been de- 
vised for the purpose. The new hook 
has also been instrumental in making a 
reduction in the weight of the stand. 

A new battery—the Red Label Blue 
Bell—has been developed for general 
utility work. It is of the high initial 
amperage and low resistance type and 
adapted for use where there is not a 
constant drain on the current for ex- 
tended periods of time. Its principal 
uses are for call bells, railway signaling 
systems, annunciators, toys, industrial 
gas-engine work, and all slow-speed igni- 
tion service. 

Additions have been made to the line 


made 


43 
of Western Electric-Sturtevant vacuum 
cleaners so that there is now a size to 


meet practically every requirement. 

A horizontal type of stationary vacuum 
cleaner has been substituted for the ver- 
tical in certain of the The 
half-horsepower and  one-horsepower 
cleaners retain the vertical type of con- 
struction, while the sizes exceeding one 


sizes. one- 


horsepower are now made with a hori- 
zontal motor-fan combination and a ver- 
tial dust collector. This serves to in- 
crease the number of bearing points for 
giving support to the shafting, and elim- 
excessive vibration. 
a 
Westinghouse Developments 
1913. 

The past year reveals no startling inno- 
vations, but rather a consistent advance, 
particularly along the line of increased 
capacities and voltages, both in rotating 
and stationary apparatus. 


inates 


in 


Alternating-Current Generators. 

Several Westinghouse horizontal tur- 
bine units with capacities of 15,000 and 
20,000 kilowatts, operating at speeds 
of 1,500 or 1,800 revolutions per 
for 25 and 60-cycle work, have 
been installed and put into service dur- 
ing the year, and early performance in- 


minute, 


dicates them to be extremely success- 
ful as regards reliable service and effi- 
cient operation. 

The most notable advance in this line 
of apparatus is the new design of the so- 
called “cross-compound” type of turbo 
unit for ratings of 30,000 kilowatts and 
above. A recent order was given for 
three of these by the Interborough Rapid 
Transit Company, of New York City. 

Developments in generators to be driv- 
en by other types of prime movers, par- 
ticularly water wheels, have been largely 
in the nature of increased capacities and. 
refinements in manufacturing processes, 
enabling the manufacturer to build units 
even more reliable and efficient than in the 
past. Notable among these newer ma- 
chines may be mentioned single vertical- 
type units of capacities in excess of 12,- 
000 kilowatts, and operating at very low 
speeds, for coupling directly to single- 
runner water wheels. Units ranging in 
capacity from 12,000 to 17,590 kilowatts. 
have been installed, and are now in oper- 
ation, showing very satisfactory results. 


Rotary Converters, Motor-Generators: 
and Generators. 

While large 60-cycle commutating-pole- 
rotary converters and 25-cycle commutat- 
ing-pole rotary converters were previous- 
ly developed to a great extent, they have 
this year fully demonstrated the claims 
of the manufacturer on performance by 
their successful operation. The results 
obtained prove them to be thoroughly sat- 
isfactory both from an operating and’ 
economical standpoint. 

The installation of ten 1,500-kilowatt 
and two 1,000-kilowatt, 60+cycle rotary 
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converters by the Cleveland Railway 


Company is worthy of mention, as it is 


the largest 60-cycle rotary converter in- 
stallation in the world, and is giving re- 
markably satisfactory results. 

As in other classes of apparatus, the 
tendency is to the use of the larger units. 
Although no larger 25-cycle units have 
been developed during this year, the larg- 
est rotary converter that has been built 
tc date has been completed by the West- 
Nine of the 

2,500-kilo- 
the 


inghouse Electric Company. 
are of the 
watt been built 
Aluminum Company of America. 
The field of 
verter has 
the 
Company of 


converters which 


capacity, have for 
the 60-cycle rotary con- 
through 
Power 


extended 
by the Southern 
three 500-kilowatt 
consisting of ma- 
kilowatts capacity each 
a single bedplate and ar- 
for operation in series on 1,500 
volts, current; this station is to 
extend the present operating territory of 
the Piedmont & Northern Lines. 

Another development of great import- 
ance this year is the portable substation, 


also been 
purchase 
rotary- 
two 


converter units, 


chines of 250 
mounted on 
ranged 
direct 


which has demonstrated in actual service 
that it fully meets requirements. In the 
matter of high-voltage  direct-current 
work, the tendency is shown in the pur- 
chase by the Southern Power Company 
of a portable substation for railway work, 
the car to include a 500-kilowatt motor- 
operate through suitable 
mounted on the car, 
from either a 2,400 or 44,000-volt circuit. 

The 3,750-kilowatt, 180-revolu- 
tions - per- minute direct-current gen- 
erators with turbine and reduction 
gear installed the latter part of last year 
by the Westinghouse Electric Company 
for the Cleveland Electric Illuminating 
Company are the largest in capacity at 
180 revolutions per minute that have ever 
built. They are not only demon- 
strating that are satisfactory, but 
they are demonstrating the practicability 
of the turbine-reduction-gear direct-cur- 
rent generator unit 


generator to 


transformer, also 


two 


used 


been 
they 


Transformers. 
Developments in insulation of distrib- 
transformers to obtain safety as 
providing solid 


uting 
well as durability by 
barriers of micarta, which afford great 
mechanical as well as dielectric strength, 
are Insulating testing trans- 
formers and their control have been fur- 
ther Transformers giving 
500,000 volts from high-tension to ground 
under normal conditions have been put 
into successful operation. 

With the increasing use of feeder reg- 
ulating equipment, the auxiliary equip- 
ment for the automatic control of induc- 
regulators has been developed to 
give better regulation through quicker 
response to voltage fluctuations. This 
has been accomplished by use of quick- 
acting magnetic brakes and the use of 


notable. 


developed. 


tion 
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controlling relays with compounding 
coils that eliminate chattering and hunt- 
ing. 

Particularly noticeable has been the con- 
tinued growth in the use of transformers 
for outdoor service. The power-transmis- 
sion companies and railway companies are 
beginning to realize the importance of the 
electrification of the small community 
and the farm. 

On the other hand extensive increases 
have been made in the high-capacity, 
high-voltage transformers for hydroelec- 
tric systems, as exemplified by the four- 
teen 150,000-volt transformers recently 1n- 
stalled the Pacific Light & Power 
Company by the Westinghouse Electric 
& Manufacturing Company. 


for 


Arc Lamps and Street Lighting. 


Development in this class of apparatus 
has been represented during the past year 
by the design, development and placing 
on the market of a new line of flame- 
carbon arc lamps adaptable to all com- 
and the providing of a 
more elaborate and flexible (with refer- 
ence to interchangeability) feature, a line 
of film cutout and adjuster socket street 
hoods, including bracket of more or less 
ornamental type and arranged for con: 
cealed wiring. 

Fan Motors. 


mercial circuits ; 


Developments along the fan-motor line 
brought out during the last year have 
been that of a new 
frame exhaust fan with residence-type 
blades, the 8-inch four-blade induction 
fan motor and the new resi- 
dence, 16-inch desk and 
motors 


six-blade cast-iron- 


six-blade 
oscillating fan 
Small Motors. 


the 
for 


There is a continual increase in 
use of small motor-driven machines 
the office, home and store. 

There has been a great increase in the 
demands for office ma- 
chinery such as adding machines, mailing 
machines, addressing machines, combined 
computing and typewriting machines. This 


motor-driven 


has been due not only to the perfection 
of the motor-driven machines, but 
to the fact that there is an increasing 
tendency to analyze the cost of operating 


also 


offices. 

The demand air 
pumps has increased to a remarkable de- 
gree. Air pumps have been principally 
used in connection with garages for pro- 
air for blowing up 


for motor-driven 


ducing compressed 
automobile tires. 
Water pumps have been used in the 
home, apartment and hotel. There is a 
particular demand for these in suburban 
districts and this is often neecssitated by 
the condition that in several districts 
throughout the country hard water is 
plentiful but there is a small supply of 
soft water. Private supplies of soft 
water must be obtained and rain water 
is usually collected and _ distributed 
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throughout the home and out-buildings 
by means of an electric pump. 

The Westinghouse Company has re- 
cently designed and put on the market 
several sizes of motor-generator sets, es- 
pecially adapted for arc-welding work. It 
supplies the accessories, including pencil 
holder, and control and 
switchboard apparatus. 


shield also 


Magnet Switches and Control. 

The past year has seen the introduc- 
tion and successful operation of a line 
of magnet control switches for indus- 
trial service that bid fair to very greatly 
enhance the application of electric mo- 
tors to severest industrial requirements. 
Their design was preceded by long and 
careful study of the needs of this service 
and by extensive experimental work. 

Westinghouse type C magnet-switch 
controllers for steel mills can be furnished 
for controlling motors driving every ma- 
chine used therein. 

One particular point of this new type 
of control is that the systems 
have been very much simplified, due to 
the use of a specially designed series type 
of contactor. It has recently been dem- 
onstrated that controllers are 
especially suitable for hoist motion of 
cranes, especially where controllers of 
large capacity are used. One special fea- 
ture, now included in magnetic control- 
lers in particular is dynamic braking, which 
is very useful in the lowering motion. 
This feature in the controller permits of 
a much simpler mechanical construction 
of the as a mechanical brake is 
not required. The steel mills of today 
have practically adopted the magnetic con- 
trol for the majority of the motor ap- 
plications, where the service is of inter- 
mittent character. 

There has recently been developed a 
very simple system of control for blast- 
Several of the con- 


control 


magnetic 


crane, 


furnace skip hoists. 
trollers are in operation. 
Large Motors for Steel Mills. 

The Westinghouse Electric Company 
secured an order from the Bethlehem 
Steel Company about the middle of this 
year, which is rather unique in character. 
It is reversing equipment to 
drive the 35-inch blooming mill. A\l- 
though there are two reversing blooming 


motor 


mill equipments operating in Canada, the 
equipment for the Bethlehem Steel Com- 
pany will be the only one in the United 
States and will be much larger than the 
Canadian equipment. 
Steel-Frame Induction Motors. 

For a long time the squirrel-cage induc- 
tion motor as produced by the manufac- 
turer has been considered nearly the acme 
of perfection. The last year, however, 
has seen a further refinement of this mo- 
tor in the production by the Westinghouse 
Company of its new steel-frame squirrel- 
cage induction motor, designed for con- 
stant speed, continuous service, 20 to 200 
horsepower, 110 to 2,200 volts. Steel is 
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largely used throughout, not only pro- 
viding great strength, but reducing weight. 
The rotors are practically indestructible; 
the bearings have liberal areas, non-leak- 
ing and dust-proof. Construction is sim- 
ple and thé number of parts small and 
interchangeable. Efficiency, power-factor, 
and overload capacity are unusually high. 
Slip-Ring Motors. 

A new motor of this type, embodying 
many advanced features of construction, 
has also been brought out within the 
year. It is especially designed for oper- 
ating small cranes and hoists and for 
other severe intermittent varying-speed re- 
versing service. It is built in capacities 
of 2 and 3 horsepower, three-phase, 220 
and 440 volts, 60 cycles, 6 poles. The 
frame is built of rolled steel. The bear- 
ings have liberal areas and are non-leak- 
ing and protected from dust. Special 
attention has been given to ease of dis- 
mantling, so that in case of accident, re- 
pairs can be readily made. 

The torque that can be developed is the 
maximum obtainable for the rating. The 
speeds are comparatively low. The stator 
is of the frameless type. The core lam- 
inations are riveted together under high 
pressure between _ pressed-steel rings 
called end shields. A one-piece pressed- 
steel foot is rigidly attached to the end 
shields. 

Each bracket has on its face a ma- 
chined flange which fits inside the frame 
and insures rigid support and perfect 
centering of the bearings. 

The rotor is comparatively long and of 
small diameter, thus reducing the fly- 
wheel effect. This feature, together with 
the perfect balance and secure attach- 
ment of the windings, make these rotors 
especially adapted for frequent starting, 
stopping and reversing. 

Circuit-Breakers. 

The carbon-break type has been ex- 
tended to cover capacities from 200 to 
800 amperes, in addition to the capacities 
of 1,000 to 20,000 amperes as developed 
in the year 1912. 

Oil-type breakers have been built for 
operation on voltages as high as 165,000. 
The details of these breakers closely re- 
semble those of standard lower-voltage 
breakers. 

The reactance-type breakers have been 
developed to cover voltages as high as 
110,000. They have been developed along 
the lines of two forms; one arranged for 
floor mounting, voltages ranging from 
25,000 to 165,000; the other arranged for 
cell mounting, for voltages up to 22,000. 
Both forms are nominally rated at 200,- 
000 kilovolt-amperes, ultimate breaking 
capacity. ; 

Indicating Meters. 

Induction-type meters have been 
changed in design by leaving off the damp- 
ing disk and providing damping by means 
of a permanent magnet acting directly on 
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the drum. These meters have withstood 
service tests under short-circuit condi- 
tions which impose a load of 250 amperes 
on a five-ampere-meter coil, but without 
bending the pointer or sacrificing the 
general accuracy of the meter. , 

The portable seven-day graphic meter 
has been placed in the market both as 
ammeter and voltmeter. The meter sup- 
plies a continuous seven-day record at 
either 1-inch or 2-inches per hour. 

Portable meters operating on the dyna- 
mometer principle are supplied as voltme- 
ters, wattmeters and power-factor me- 
ters. ' 

The pocket-size portable meters have 
been placed on the market for use in 
testing storage batteries. These are sup+ 
plied as ammeters, voltmeters, and com- 
binations of ammeter and voltmeter in 
one case. 

Automobile Equipment. 

Automobile ignition and lighting gen- 
erators, combining the ignition coil in the 
generating unit, practically providing a 
high-tension magneto and a 6-volt light- 
ing generator in the same unit, eliminate 
the ignition coil from the dash. 

High-speed starting motors both with 
and without gear sets of the planetary 
and spur types are now supplied. 

Magnetic shift of the pinion for mesh- 
ing same with the flywheel gear for the 
application of the automobile starting 
motor to the flywheel of the motor car 
has been adopted. 

Electrically operated starting switches 
provide push-button control for starting 
the engine. There is a new lighting-circuit 
switch for automobiles—a double push- 
button type of rugged construction. 

An electric priming valve, to furnish a 
charge of fuel to the cylinders simultane- 
ously with the operation of the automobile 
starting motor, when carburetion is diffi- 
cult in extreme weather, is in use. ° 

Mine Material. 

A great advance has been made in the 
application of heavy electric hoisting from 
both coal and metal mines, the most nota- 
ble being the recent order placed by the 
North Butte Mining Company for the 
largest electric hoist installation in the 
United States. 

The introduction of the self-starting 
motor for direct current up to 20 horse- 
power has met with great favor, as it 
eliminates the complication of automatic 
starters, or the necessity of starting man- 
ually a pump or fan inside the mine every 
time the circuit-breaker opens due to 
overload or other causes. 

The general demand for the bar-steel 
locomotive frame construction with the 
use of commutating-pole motors has shown 
that this latest development in locomotive 
construction has been in the right direc- 
tion, as has also been demonstrated in 
the use of bronze motor bearings with oil- 
waste-packed housings in line with the 
most modern street-railway practice. 
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Cutler-Hammer Developments in 
1913. 

A number of types of automatic mo- 
tor starters and controllers were add- 
ed to the standard line of these classes 
of apparatus. One of these is of the 
series relay type, the resistance of 
which is cut out of the motor circuit 
through the closing of magnetic 
switches. The time of closing succes- 
sive switches depends upon the motor 
current, which acts through the relays 
to close or hold open the switches. 
These relays are positive in action and 
respond to the variations in the motor 
load so that when the motor is started 
under light load it is accelerated more 
quickly than if loaded heavily. In the 
latter case the switches are not closed 
so quickly, thus allowing the resistance 
to remain in circuit longer, preventing 
the current from rising above a pre- 
determined maximum. 

The smaller controller is made in 
capacities up to 15 horsepower for 110, 
220 and 500-volt systems while anoth- 
er class having main-line magnetic 
switch is made in larger capacities. 
With push-button control the automa- 
tic controller itself can be placed out 
of reach. 

For alternating-current motors self- 
starters operating in a similar manner 
have also been added for use with 
pumps, compressors, etc. These self- 
starters limit the starting current to 
a predetermined and adjustable value 
so that the motor is safely started in 
the shortest time consistent with the 
starting current. 

Two standard lines of these self- 
starters for high-tension motors, 1,100 
and 2,200 volts, were also brought out. 
Oil-immersed solenoid-operated three- 
pole switches control the high-voltage 
motor primary circuit. 

Crane Controllers. 

To the regular standard inclosed- 
type crane controllers, new features 
were added. Because the backward 
and forward straight-line motion of the 
drum handle is sometimes desired in- 
stead of the usual rotary motion, a 
vertical arrangement of lever with 
bevel-gear drive was devised. Another 
feature was the provision for operat- 
ing this type of controller by means 
of ropes. 

Pontoon Crane Controllers. 

Two very important installations of 
new magnetic-type controller were 
made on the United States Navy giant 
floating cranes. These 150-ton cranes 
are for Boston Harbor and for Pearl 
Harbor, Honolulu, and are to be used 
for unloading to lighters, handling, re- 
moving and replacing such machines 
and apparatus as turrets, boilers, guns, 
etc. 

Fire-Pump Controllers. 
A new motor-driven alternating-cur- 
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rent fire-pump controller has _ been 
brought out. The controller is inclosed 
in a sheet-iron, splash-proof case, mount- 
ed on a pedestal, two feet high. A 
double-throw knife switch is for trans- 
ferring the motor from one set of serv- 
ive lines to another, as connection to 
two separate power lines is often pro- 
For manual op- 
eration it is only necessary for the op- 


vided for reliability. 


erator, who may be an inexperienced 
night watchman, to pull the hand lever 
from the upper position through 180 
degrees to the lower or full running 
position. The lever is held in the run- 
ning position by an automatic coil. 
Automatic control is conveniently in- 
complicating the 
hand giving a satisfactory 
method for maintaining a constant wa- 


corporated without 


operation, 
ter when a single sprinkler 
head opens, or when a leak develops 
in the piping Furthermore, 
the automatic provides a 
safety not available 
in a straight hand starter. Watchmen 


pressure 


system. 
operation 
feature which is 
are prone to leave the building or the 
section of the building where the con- 
troller is installed, and in case of fire 
the automatic-control feature is a de- 
cided advantage, as it puts the pump 
in operation keeps the 
up to maintain a sufficient water sup- 
ply. 


and pressure 


The entire controller is built to meet 
the most rigid fire-pump requirements. 
There are no iron-to-iron bearings and 
all parts are designed to withstand the 
effects of periods of idleness in damp 
locations. 

Printing-Press Equipment. 

A complete line of new controllers 
developed during the past year is the 
push-button ad- 
justing self-starting printing-press con- 
trollers 


predetermined-speed 


These controllers are designed 
to meet the present-day needs of effi- 
cient and convenient printing-press op- 


eration and are replacing the hand- 
operated types. The features of re- 
mote control, dynamic braking and 


easy speed variations are combined in 


these controllers. Control of the mo- 
tion of the press from a number of 
handy stations located where desired 


insures against accidents to pressmen. 
These controllers are for mounting on 
near the press, which 
leaves the running board free and keeps 
all the 


from the press. 


a wall or post 


motor leads 


Inching, slow and fast 


current-carrying 


speeds can be secured by manipulation 
of the buttons of the control stations. 
New Inclosed Float Switches. 
At the close of the year a line of di- 
rect-current and alternating-current in- 
closed float 
the market. 


switches were placed on 
The made 
in single, two, three and four-pole types 


switches are 
for single-phase, two-phase and three- 
phase motors. The single and double- 
pole switches are applicable also for 
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Sin- 
gle-pole switches are used in the pilot 


use with direct-current motors. 


motors of such size as may be 
while the other switches are’ used 
with motors of such sizes as may be 
thrown across the line in starting. 
An important feature of these switches 
is the fact that closing and opening 
occurs with a snap, the latch, which 
operates both ways, providing this 
quick made-and-break action. A _ re- 
movable cover permits inspection of 
the interior and the case is tapped for 
conduit entrance. 
Theater Dimmers. 

With the extensive use of tungsten 
high-efficiency lamps in stage lighting, 
theater dimmers having a large num- 
ber of resistance steps became neces- 
sary to secure the gradual variation of 
lamp brilliancy desired. To meet this 
requirement and also to provide a dim- 
mer that requires but one plate for 
three-wire circuits up to given capaci- 
ties, a new type of Simplicity dimmer 
plate was designed. 

The contact buttons are arranged in 
a circle on one or both sides of the 
plate. When contact buttons are 
mounted on both sides the correspond- 
ing levers may be arranged to operate 
together under the control of one op- 
erating handle, or independently, each 
by an individual handle. 

Since each side of the plate can be 
furnished with separate terminals and 
levers, it is possible to secure by the 
use of but a single plate not only a 
complete two-wire dimmer but a com- 
plete three-wire dimmer, suitable for 
controlling either carbon or metallic- 
filament lamps. With one plate it is 
possible to obtain 
independent dimmers each of 
can be with 


also two entirely 
which 
used either carbon or 
metallic lamps. 
Vehicle Battery-Charging Equipment. 
A new Universal unit-type charging 
panel, the result of a number of years’ 
work, finally 
These panels are made up of self-con- 
tained rheostats assembled in frames 
the same way that the 


venient sectional filing cabinets or book 


has been standardized. 


in much con- 


cases are assembled, each standard 
panel accommodating any number ot 
sections up to six. Any number of 
panels can be assembled side by side 
according to the space available and 
regardless of the fact that these may 
be installed at different times the com- 
plete equipment has the same appear- 
ance as if installed at one time. These 
panels are for use on both two-wire 
and three-wire circuits. 

Each charging section is a unit in 
itself, consisting of a slate front 24 
inches by 10 inches, carrying the rheo- 
stat contacts and sliding brush; a low- 
current circuit-breaker; an instrument 
switch; a pilot lamp and grid-type re- 
sistance mounted on the back. On the 
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upper left corner of the front a card 
holder is provided in which a card 
bearing the designation of the charg- 
ing circuit can be inserted. Each sec- 
tion is supported by bolts to the frame 
and after disconnecting frong the bus- 
bar can be readily removed if these 
bolts are taken out. For repairs or in- 
spection a section can be taken out 
about as easily as a drawer or section 
from a filing cabinet. All levers, etc., 
are within easy reach and no operat- 
ing rods are required. The rheostat 
being arranged adjacent to the control- 
ling switch, eliminates the chance for 
error in operating the wrong rheostat. 
Meter readings are made without the 
charging circuit. The voltage and cur- 
rent may be read at any time by mov- 
ing the corresponding instrument 
switch to the “reading” position. When 
it is desired to stop the charge, the 
circuit is opened by moving the instru- 
ment switch to the “open” point, the 
arc formed on opening the circuit be- 
taken on the auxiliary contacts 
which are provided with magnetic 
blowout. This opening of the circuit 
de-energizes the low-current circuit- 
breaker which opens, disconnecting the 
battery from both f the line. 


ing 


sides of 
When the plug is removed from the 
vehicle, the charging cable is entirely 
dead. 

The sectional-bookcase idea of stand- 
ard unit-type rheostats that can be 
assembled in any quantity seems to 
meet the garage requirements of not 
only the present but also the future, 
because of the ease of making addi- 
tions. 

The increased use of 
baggage trucks has led to the develop- 
ment of a charging equipment particu- 
larly adapted to this class of vehicle. 
The rheostats that 
when several trucks are charged in a 
group at time, it is possible to 
effect a considerable saving in charg- 
ing current. 

Specialty Department. 

A new design of a 660-watt push- 
button porcelain socket was put out of 
smaller size and more graceful appear- 
ance than the original C-H porcelain 
socket. A line of round-base and rec- 
tangular-base surface switches operat- 
ed by means of push buttons was de- 
veloped. This type of switch has no 
protruding key, the push-bar operating 
parallel with the wall on which the 
switch is mounted. Bases for use with 
all kinds of wiring have been developed. 

One of the most interesting of the 
new devices is the No. 7605 “Split” 
plug. This attachment is small in size 
and has the appearance of a solid plug. 
But on removing the screw shell, which 
is held by an ingenious locking device, 
the plug separates into two halves mak- 
ing it easy to secure the flexible-cord 
terminals under the binding screws. 


motor-driven 


are so arranged 


one 
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Replacing the screw shel! automatically 
locks the plug. This type of plug is 
of particular advantage to the manu- 
facturer who supplies plugs with his 
He can save a labor 
cost by reducing the time of wiring. 
Black heat-resisting “Thermoplax” is 
used for the body insulation of 
plug. 

A separable-type 
plug is one of the late developments 
of 1913. The base of this plug carrying 
the dead contacts, is designed for 
mounting permanently on vacuum 
cleaners, portable compressors, grind- 
ers, etc., while the cap with hidden 
contacts is for attaching to a flexible 
cord cable such as is used with 
portable motor-driven devices. This 
plug is made of tough “Thermoplax” 
and has the high rating 10 
amperes, 250 volts. 

Through the great the 
use of electricity for lighting purposes 


products. big 


this 


motor attachment 


or 


also of 


increase in 
on automobiles a number of new com- 
binations of the C-H quick make-and- 
break automobile lighting switches 
have been devised. In addition to the 
single-pole switch, three-point, three- 
and double-pole switches are 
C-H arrangements for dimming 
the headlights by means of a dimmer 


wire 
made. 


resistance and by the series-parallel 
connection are now in use on many 
makes of automobiles while special 
gang arrangements have also been 
called for by the automobile manufac- 
turers. An automatic automobile door 
switch has also been added because 


of a demand for such a device. 

As completing the separable attach- 
ment-plug line, three 
ment-plug receptacles brought 
With these receptacles made in 


types of attach- 
were 
out. 
the flush, wall and molding types, the 
standard C-H attachment-plug cap can 
be used. 

\ two-circuit brass-shell pendent 
which 
similar to the 

the No. 7007 


brass-shell pen- 


switch has also been designed 


has twin mechanisms 


mechanism in use in 
“Acorn” 


dent. 


single-pole 


New Magnetic-Type Multiple Disk 
Brakes. 

disk brake 

feature of accessibility 

The 


bolts 


A new magnetic having 
the 
of parts is another 1913 product. 
mere of the three 
which secure the magnet coil in place, 
gives access to the disks which can be 


No 


prominent 


loosening 


slid cut of the case along the shaft. 


other work is necessary. Ventilation 
is also secured for the first time in 
multiple disk brakes. The rotating 


disks have cored radial passages similar 
to those in the runner of a centrifugal 
pump. When motion, air is 
drawn in through inlet passages in the 
hub and ejected through outlets provid- 
ed in the side of the inclosing frame, 


set in 





under the cover. The ventilation se- 
cures better capacity and wearing qual- 
ities and it is claimed that no lubrica- 
tion is required. 

The selection of proper-size brake 
for ‘different kinds of service is made 
possible, as this new line is rated in 
horsepower, maximum __ torque in 
pounds-feet, and capacity foot- 
pounds per minute. 


in 


The same method of thorough im- 
pregnation of the magnet coil that is 
used for Cutler-Hammer lifting mag- 
nets is employed in water-proofing the 
brake coils. 

The 


signed 


hand has been rede- 
and a quick make-and- 
break switch placed in the handle cast- 
ing. This gives better control of the 
magnetizing and demagnetizing of the 
magnet poles. 

Further 


magnet 
new 


rail and 
plate magnets were made during the 


past year as well as in the construction 


developments in 


of the motor-driven cable reel and mag- 
net controller. 


Electrical Equipment of National 
Copper Mining Company. 

The electrification of the property of 
the National Copper Mining Company in 
the Coeur D’Alene District of Idaho con- 
stitutes one of the most interesting that 
has been made in that district for some 


time. 
Power will be purchased from the 
Washington Power Company under a 


contract which makes it desirable for the 
Mining Company to maintain as high a 
power-factor on the load as possible. The 
Mining Company has water rights from 
which approximately 600 kilowatts can be 
developed, and it was determined to util- 
ize this to supply part of the power re- 
quirements of the mine and mill and at 
the 
stations to improve the power-factor as 
Accordingly two hy- 


same time to use these generating 


much as possible. 
droelectric plants will be built on Dead 
Man’s Creek, located so as to secure the 
amount of from the 
available water. In each plant there will 
be installed an impulse-type water wheel 
driving a 200-kilowatt, three-phase, 60- 
cycle generator. These plants will 
connected to the load in parallel with the 
power supply of the Washington Water 
Power Company. There will be no at- 
tempt made to regulate the load taken by 
these plants, and as a consequence the 
water wheels will not be supplied with 
governors of the ordinary design. They 
will, however, be supplied with overspeed 
governors which will deflect the water- 
wheel nozzles in case through any acci- 
dent the load on either or both of the 
plants is disconnected, which would tend 
to allow the water wheel to race. When 
the machines are connected in parallel 


maximum power 


be 


with the Washington Water Power Com- comparatively 


pany’s lines, the frequency delivered by 
the Power Company will necessarily fix 
the speeds at which the generators can 
run and they will take as much of the 
mining company’s load as the water run- 
ning through the water wheels will per- 
mit. They will, therefore, always be de- 
veloping as much power as possible, yet 
their speed will be fixed and held con- 
stant by the frequency of the power com- 
pany’s supply lines. 

The fields of these generators will be 
so designed that by adjusting the excita- 
tion properly a very high power-factor 
on the entire load will be secured. 

One of these hydroelectric plants will 
be designed for operation in the usual 
manner by an attendant in the station. 
The other plant is designed to run with- 
out attendance and the generator may be 
connected to or disconnected from the 
load from a distant point (the compressor 
station at the mine) by means of elec- 
trically operated switches. The governor 
on the water wheel will be also controlled 
by the same mechanism which operates 
the switches and the plant will be stopped 
or started without anyone going near it. 

The installation at the mine will con- 
sist of approximately 300 horsepower in 
induction motors, the 1 rgest being a 200- 
horsepower Westinghouse motor driving 
an air compressor. 

The mill, which has been designed and 
is heing built by the General Engineering 
Company, of Salt Lake City, will be 
driven by approximately 600 horsepower 
of induction motors. Each department 
of the mill will be driven by a separate 
motor, the two largest individual ma- 
chines being a 300-horsepower motor on 
the Hardinge Mill department. and a 200- 
horsepower motor on the dry-crushing 
department. All the motors be 
equipped with suitable protective appara- 
tus to cut them off from the supply lines 
in case of overload or in case of failure 


will 


of power. 
Electric haulage will be used under- 
ground to handle the ore, and the ore will 
be transported from the tunnel mouth to 
the mill over an electric railway, which 
is rather unique in some of its features. 
The run from the adit to the head of the 
mill is about 10,000 feet long and in this 
distance there is a drop of 459 feet in 
elevation, necessitating a of 4.5 
per cent on the railroad. The railroad is 
built along the side of Dead Man’s Gulch 
and has a 24-inch gauge and is laid with 
30-pound rails. The ore will be trans- 
ported down this railway in trains of 
from 8 to 12 cars each car carrying from 
4 to 5 tons of ore. The equipment is 
designed to handle a tonnage of 500 tons 
in two shifts of eight hours each. The 
haul within the tunnel will be 


grade 


average 


about 5,000 feet, and the grade on this 

inside run will only be 0.5 to 1 per cent. 
From the above it will be seen that a 

locomotive 


light would 
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handle all of the work inside of the tun- 
nel, but that a locomotive of about eight 
tons in weight on drivers would be re- 
quired for the work on the electric rail- 
way from tunnel mouth to the mill. It 
was, however, considered undesirable to 
have two different types of locomotives 
which could not be used interchangeably, 
and this was particularly so in view of 
contemplated extensions underground 
which might require the service of an ad- 
ditional locomotive. Accordingly it was 
decided to standardize on a four-ton loco- 
motive, which could be used independ- 
ently underground, but which could be 
consolidated into an eight-ton tandem 
unit for haulage over the electric railway. 
This arrangement is of particular advan- 
tage in that it reduced the number of 
motormen required. Other advantages 
are that a double four-ton tandem unit 
is easier on the rails than a single eight- 
ton unit would be, and also that with the 
gauge in use, adequate motor capacity of 
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CABINETS.—J. Lang Electric Com- 
pany, 423 North Lincoln Street, Chi- 
cago, Ill. 

“Lang” panelboard cabinet, steel and 
wood, styles MF, MW, OF, OW, PF, 
PW, QF, QW, RF, RW, SF, SW and 
UF. 

Samples of this product have been 
examined and tested by the Under- 
writers’ Laboratories, and found in ac- 
cordance with standard requirements. 

Commercial products of this class, 
which are regularly examined and test- 
ed under the supervision of Under- 
writers’ Laboratories at the factories 
where they are produced, bear uniform 
labels by which they can be identified 
in the field. 

Approved November 11, 1913. 





FLEXIBLE CORD.—Canadian Gen- 
eral Electric Company, Limited, King 
and Simcoe Streets, Toronto, Can. 

Marking: One black cotton thread 
cabled with the strands. 

Cords shown by tests and examina- 
tions conducted by Underwriters’ La- 
boratories to be in accordance with re- 
quirements of the National Board of 
Fire Underwriters and examined at fac- 
tories and passed by Underwriters’ La- 
boratories, have labels attached. 

Approved December 1, 1913. 





PANELBOARDS.—J. Lang Electric 
Company, 423 North Lincoln Street, 
Chicago, IIl 

“Lang” two and three-wire panel- 
boards, 125 and 250 volts, with or with- 
out knife switches in branch circuits, 
with open link or National Electrical 
Code standard cartridge or plug-type 
fuses. 
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good design can be placed between the 
wheels of the locomotive. 

It is estimated that the tonnage handled 
can be doubled by adding another four- 
ton locomotive at a later date, and arrang- 
ing motors so that the two locomotives 
used underground be used alternatively as 
the following unit of a tandem couple 
with a third locomotive operated only on 
the outside haul. 

It was originally intended to install a 
gravity tram to take care of the trans- 
portation of the ore from the adit to the 
mill, but a careful engineering investiga- 
tion proved that an electric railway would 
handle the ore considerably cheaper even 
on the steep grade involved. In fact, a 
very careful analysis which was made be- 
fore the above decision was reached in- 
dicated that the saving of the electric 
railway over that of the tramway would 
amount to several cents per ton handled. 
The installation cost of the railway is a 
little less than the estimated installation 
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The electrical fittings illustrated 


and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 
and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 












“McWilliams” metering panel, two or 
three-wire, 125 and 250 volts. 

“Universal” panelboard, two or three- 
wire, 125 and 250 volts. 

Samples of this product have been 
examined and tested by Underwriters’ 
Laboratories and found in accordance 
with standard requirements. 

Commercial products of this class 
which are regularly examined and test- 
ed under the supervision of Under- 
writers’ Laboratories at the factories 
where they are produced bear uniform 
labels by which they can be identified 
in the field. 

Approved November 11, 1913. 





RECEPTACLES, Standard. — Con- 
necticut Electric Manufacturing Com- 
pany, Bridgeport, Conn. 

“C. E. M. Co.” 3 amperes, 250 volts. 

Molding, catalog Nos. 2756 and 2757. 

Approved November 17, 1913. 





RECTIFIER. — Westinghouse Elec- 
tric & Manufacturing Company, Pitts- 
burgh, Pa. 

Type G, vibrating rectifier for use on 
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cost of an aerial tramway. The saving in 
operating cost is effected by obviating the 
necessity of handling the ore at the tun- 
nel mouth, and by reduced labor charges 
at the mill. With the installation as at 
present made, the trips will be made up 
at the ore chutes in the mine and the com- 
plete train as made up at that point will 
proceed out through the tunnel over the 
railway to the storage bins at the mill, 
where the same crew, consisting of a 
motorman and a trip man, who came out 
with the train, will see to dumping ore. 

All of the electrical equipment for this 
installation is being furnished by the 
Westinghouse Electric & Manufacturing 
Company. The electrical design for the 
mill equipment is in the hands of the 
General Engineering Company and the 
electric haulage system is the work of F. 
Cushing Moore, chief engineer of the Na- 
tional Copper Mining Company, who 
worked in conjunction with the engineers 
of the Westinghouse Company. 
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110-volt, alternating-current circuits for 
charging three-cell storage batteries. 

This device consists of a transformer 
and an electrically operated vibrating 
reverse switch. 

Note.—Vibrating contacts in opera- 
tion are capable of producing arcs 
which may, under certain conditions, 
ignite inflammable vapors. Devices 
having such contacts should preferably 
be placed outside rooms likely to con- 
tain such vapors, or, if in such rooms, 
must be installed in compliance with 
the requirements of the inspection de- 
partment having jurisdiction. 

Approved November 29, 1913. 





SWITCHES, Surface Snap.— The 
Trumbull Electric Manufacturing Com- 
pany, Plainville, Conn. 

Single-pole, 3 amperes, 250 volts, 5 
amperes, 125 volts, round handle, cat- 
alog Nos. 400-03 inclusive, 410-13 in- 
clusive; 5 amperes, 250 volts, 10 am- 
peres, 125 volts, round handle, catalog 
Nos. 420-23 inclusive. 

Double-pole, 5 amperes, 250 volts, 
round handle, catalog Nos. 440-43 in- 
clusive; 10 amperes, 250 volts, round 
handle, catalog Nos. 450-53 inclusive. 

Three-way, 1 ampere, 250 volts, 3 am- 
peres, 125 volts, wing handle, catalog 
Nos. 358-9; round handle, catalog Nos. 
458-9; 3 amperes, 250 volts, 5 amperes, 
125 volts, wing handle, catalog Nos. 
360-1; round handle, catalog Nos. 
460-1; 5 amperes, 250 volts, 10 amperes, 
125 volts, wing handle, catalog Nos. 
365-6; round handle, catalog Nos. 465-6. 

Four-way, 2 amperes, 250 volts, 5 am- 
peres, 125 volts, round handle, catalog 
Nos. 475-6. 

Approved November 20, 1913. 
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LIGHTING AND POWER. 
(Special Correspondence.) 
DE GRAFF, MINN.—Bonds will be 
Gc. 
Noonan is clerk. c. 

CLARA CITY, MINN.—Electric light 
bonds have been voted and the lights will 
soon be installed. 

QUINCY, ILL—The City Council 
will soon ask for bids for lighting the 
streets of the city. y 

MISSION, TEX.—The town is plan- 
ning to grant a franchise for an electric- 
light plant. Address the town clerk. 

ELLSWORTH, MINN.—Earl D. 
Jackson, a St. Paul consulting engineer, 
is making plans for a light plant in this 
city. . 
BARBOURVILLE, KY.—The 
Council is planning to install an elec- 
tric light plant here. Address the city 
clerk. 

VOLGA CITY, IOWA.—Oscar Weis- 
ner has been granted a 25-year franchise 
to establish an electric light and power 
plant here. 

PARKER’S PRAIRIE, MINN.—An 
electric light system will be established 
here. Address the city clerk for desired 
information. 

WYOMING, O.—The citizens of this 
place are planning to establish a munic- 
ipal electric light plant. Address William 
B. Hay, mayor. 

PHILADELPHIA, PA.—William C. 
Dettler is preparing plans and specifi- 
cations for a power plant, to be erected 
at Harrisburg. ; 

CHARLOTTE, N. C.—The Marshall 
Field Company is planning to construct a 
power plant to supply its five big cotton 
mills near Spray. 

HAMILTON, MO.—H. L. Gilbert and 
David Miller, of Kansas City, have been 
granted a franchise to construct an elec- 
tric light plant here. 

MALDEN, MASS.—The installation 
of ornamental street lights on Malden 
square is about to be undertaken by the 
city of Malden, Mass. W. 

DELL RAPIDS, S. D.—N. C. Dra- 
per has been granted a franchise for 
electric lights and power. James Rid- 
lington is city auditor. 

ST. PAUL, MINN.—Adolph Meyer, 
consulting engineer, Germania Life 
Building, is making plans for a power 
plant at the high dam. ‘. 

IRVINE, KY.—The city will grant a 
franchise for an electric light ar to be 
established here. Address V. M. Gaines, 
secretary, for particulars. 


LUDLOW, ILL.—It is reported. the 
Champaign County Electric Company 
of Urbana contemplates erecting an 
electric light plant here. = 

SIOUX CITY, IOWA.—TLe Sioux City 
Gas & Electric Company will expend 
$100,000 extending its mains. Address L. 
L. Kellogg, general manager. 

JERSEY CITY, N. J—The Board of 





Freeholders is considering the installa- 
tion of an ornamental street-lighting 
system along the county boulevard. 

NORWALK, CONN.—Third District 
residents plan to build a municipal 
plant in East Norwalk. Address the 
City Commissioner in regard to the 
project. 

WATWICK, N. D—tThe Utilities 
Company, of Devil’s Lake, will establish 
a light, power and heating plant here. F. 
E. Corson, of Fargo, is president of the 
company. 

CASSELTON, N. D.—A franchise has 
been granted to Hallett & Lynch for in- 
stalling an electric light plant and furnish- 
ing street lighting. W. T. Sprake is city 
auditor. ee 

LA CROSSE, WIS.—A_ committee 
has been appointed by Mayor O. pK 
Sorensen to investigate the feasibility 
of installing a municipal electric-light 
plant here. 

FLOODWOOD, MINN.—The Com- 
mercial Club has appointed a commit- 
tee to investigate the cost of a munic- 
ipal electric light plant and water 
works system. 

DAWSON SPRINGS, KY.—Daw- 
son Light & Power Company has been 
incorporated with a capital stock of 
$10,000 by D. B. Kevil. J. S. Kevil 
and E. A. Stevens. 

MONTICELLO, MINN.—Jacob and 
Theodore Kautt, St. Paul, have incor- 
porated as Monticello Electric Light & 
Power Company, and will furnish elec- 
tric light for the town. 

BURKBURNETT, TEX. — Burk- 
burnett Light Company has been in- 
corporated with a capital stock of $5,- 
400 by C. W. Wigham, Ben Schweg- 
ler and August Lohenfener. 

PADUCAH, KY.—The City Light 
Company is preparing to construct 
an underground conduit system in the 
business section, and will install light- 
ing standards in that district. G. 

ST. ANTHONY, IDAHO.—The 
Utah Power & Light Company plans 
to build a $75,000 power plant at this 
place. Address Markham Cheever, 
chief engineer, for particulars. 

CANDO, N. D.—At a mass meeting of 
the citizens it was decided that if the city 
would pay for the electricity the business 
men would install the system. Address 
the city clerk for further information. 

WILLIAMSON, W. VA.—January 
5 bids will be received by the City 
Council for the installation and main- 
tenance of street lighting for a pe- 
riod of five years. Address the city 
clerk. 

LEBANON, PA.—A franchise has 
been granted to the Weaver Electric 
Light Company, otherwise known as 
the Lebanon Valley Company, to op- 
erate in this city for a period of 50 
years. N. 

SIDNEY, ILL.—The Village Board 
has granted U. S. Thompson a fran- 








chise to operate an electrical distribut- 


ing system in the village. He also has 
been awarded a contract to light the 
village streets. ‘ 


YORKTOWN, TEX.—The /York- 
town Light & Ice Company has been 
purchased by E. A. Clousnitzer, who 
will make extensive improvements to 
the electric light plant and extend the 
lighting system. D. 

WASHINGTON, D. C.—The Com- 
tnissioner of Fisheries is considering 
the establishment of a fish hatchery 
at Booneville, Ky. Motor-driven 
pumps will be purchased if the hatch- 
ery is established. ; 

MT. VERNON, ILL.—The City 
Council has voted to the Citizens’ Gas, 
Electric & Heating Company, a 35-year 
franchise to operate an electric light 
plant. The company contemplates im- 
provements to its plant. oe 


PORT CLINTON, O.—Plans are be- 
ing drawn by the United Engineering 
Construction Company, Cleveland, for 
the municipal lighting plant, for which a 
bond issue of $30,000 was recently voted. 
Bids will be sought soon. R. 

BOWIE, TEX.—The Bowie Light & 
Power Company has been organized 
here with a capital stock of $50,000. A 
light and power plant will be erected. 
The incorporators are Hiram Grosman, 
Mose Grosman and W. C. Woodlief. 

MT. CARMEL, ILL.—The Public Util- 
ities and Service Company has decided to 
increase its capital to $360,000. It is 
planned to erect another power plant at 
some time in the early future. Address 
Philip Barnhard, of New Philadelphia, O. 


FREEHOLD, N. J.—The Monmouth 
Lighting Company has been granted 
permission by the Board of Public Util- 
ity Commissioners for the issuance of 
bonds and stock for $6,400 for exten- 
sions in its electric lighting system in 
the vicinity of Marlboro and English- 
town. A. 


MANSFIELD, O.—H. Whitford Jones, 
consulting engineer of Cleveland, will 
soon be ready to present to the Council 
complete plans for a new lighting sys- 
tem. Resident and downtown sections 
of the city will have ornamental lights. 
Bids will be asked on several different 
plans. R. 


STERLING, ILL.—At a meeting of 
factory owners a committee consisting 
of E. J. Cochran and Peter Frantz was 
appointed to investigate the possibili- 
ties of a co-operative electrical generat- 
ing plant to supply power for driving 
machinery at the various factories in 
the city. 


BROWNWOOD, TEX.—The City 
Council is considering the proposition 
of installing electric equipment at the 
water works plant. A street lighting 
contract for eight years has been made 
with the Texas Power & Light Com- 
pany for 142 lamps at the rate of $216 
per month. D. 
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PETERSBURG, ILL.—The Abbott 
Light & Power Company has been in- 
corporated with a capital stock of 
$300,000 to furnish light, heat and 
power and manufacture machinery per- 
taining thereto. The incorporators are 
Richard H. Abbott, Ira R. Abbott and 
A. E. Abbott. 

DASSEL, MINN.—A movement is on 
foot among the farmers near here to se- 
cure electric light and power to operate 
machinery on their farms, the farmers 
to pay expense of building the pole line 
and the local company to do the work 
and wiring. Miles Sisson and Peter Stone 
are interested. c 

LIVINGSTON, TENN.—An ordi- 
nance has been adopted granting a 
franchise to the Livingston Electric 
Light & Power Company to install 
and operate an electric- a plant in 
Livingston. Address D. B. Hayes, city 
clerk, in regard sheretn. 

WOOSTER, O.—Business men have 
taken the proposition of ornamental 
lighting around the public square up with 
the City Board of Commissioners and 
action on the matter is expected soon. 
It is urged that a system of lighting be 
installed to conform with the systems of 
neighboring business houses. R. 

REDDING, CAL.—The Pitt River 
Power Company has been granted a 
franchise by the Shasta County Board 

of Supe an to operate in Fall River 
and Burney Valleys. A plant is to be 
erected at Burney Falls, capable of 
generating 1000 horsepower, which will 
cost approximately $50,000. 

NEW YORK, N. Y.—Aux Cayes & 
Jeremie Electric Lighting Company 
has been incorporated, capitalized at 
$1,000,000, to install and operate elec- 
tric light and power plants. The in- 
corporators are H. O. Hance, Plain- 
field, N. J.; J. S. Price, Belleville, N. 
J.; and L. Durand, of New York City. 

WASHINGTON, PA—tThe Relief 
Electric Light, Heat and Power Com- 
pany has been granted a franchise by 
the City Council. The new company 
agrees to furnish service within one 
year, and also agrees to pay $10,000 
to the borough if the franchise should 
be sold to another company. At pres- 
ent the West Penn Electric Company 
is the only company which is operating 
in that field. S. 

CALGARY, ALTA.—The feasibility 
of developing 40,000 continuous horse- 
power within 50 miles of Calgary was 
reported on at the annual meeting of 
the Industrial Bureau. Government en- 
gineers have passed upon the power 
possibilities favorably. and the munic- 
ipal authorities contemplate the ac- 
quisition of the power rights and the 
construction of four generating plants 
within the next 18 months. Address the 
clerk of the Board of Public Works 
for information. 


CLEVELAND, O.—The Council *has 
authorized the expenditure of $60,000 for 
the purchase and installation of general 
piping for the new municipal lighting 
plant, including hot and cold wells, motor 
and steam driven pumps, piping, fittings, 
valves, measuring and recording instru- 
ments and other appurtenances. It was 
also arranged that $45,000 be spent for 
transformers, foundations, wiring, instru- 
ments, switchboards, etc. J. W. Spring- 
born is director of public service, and 
R. E. Collins, city clerk. 


MILFORD, PA—The _ Shohola 
Falls Hydro-Electric Company has in- 








creased its capital from $6,000 to $4,- 
500,000. The promoters of the enter- 
prise plan to develop power on the 
Delaware River from Belvidere, N. J., 
to its source and all its principal 
branches. For this purpose the com- 
pany has purchased considerable land 
as sites for dams and power stations. 
The concern is composed of New 
York capitalists who several months 
ago took over certain Canadian in- 
terests, paying $1,000,000. 

SHELTON, WASH.—D. F. Wright, 
president of the Mason County Ab- 
stract & Title Company, is represent- 
ing interests which recently purchased 
a water-power site on the Skykom- 
ish River in Mason County, and which 
will build a large power plant. W. 
G. Rex, of this city, has already been 
awarded the contract to clear the dam 
site and grounds, and erect buildings 
for a crew, already on the ground. 
There is an unconfirmed rumor to the 
effect that the Chicago, Milwaukee & 
St. Paul Railway Company is back of 
the movement. 


BREMERTON, WASH. — Gustav 
F. Rust, of Colby, Wash., represent- 
ing capitalists, recently offered to 
build a lighting and power plant at 
Elden, on the Hama Hama River, and 
to extend power lines to Bremerton, 
and after two years turn the plant 
over to the City for the sum of $350,- 
000. Proposed plant will develop 10,- 
000 horsepower, sufficient to furnish 
light and power for several cities in 
Kitsap County, besides furnishing 
power for street-railway systems in 
Bremerton and interurban system con- 
necting other towns nearby. The 
City Council is seriously considering 
the proposition, which will be definite- 
ly settled shortly after the first of the 
year. ; 

PITTSBURGH, PA.—Merger pa- 
pers for about 100 electric companies 
— been filed at the office of the Sec- 

retary of the Commonwealth at Har- 
risburg. All these concerns, operat- 
ing in Allegheny, Westmoreland, 
Washington, Greene, Fayette and 
Armstrong Counties will be combined 
into one big corporation by the in- 
terests owning the West Penn Light 
Company, of Pittsburgh. The plans 
contemplate operations under the new 
order beginning January 1. Under 
the act creating the Public Utilities 
Commission in Pennsylvania this body 
will have authority to pass upon the 
necessity of incorporation of com- 
panies to furnish current, water, gas 
and other forms of service. 


TUCSON, ARIZ.—A _ hydroelectric 
power company, headed by Ralph 
Cameron, Col. Epes Randolph and 
Eugene S. Ives, has been tentatively 
organized here to construct a large 
power dam across the Colorado River 
at the Grand Canyon near Bright 
Angel Trail to develop an enormous 
amount of electrical energy. The 
power would be transmitted to towns, 
mining camps and irrigation districts 
in every part of the state. The reser- 
voir would also furnish water to irri- 
gate large tracts of land. Ralph 
Cameron, former delegate to Con- 
gress from Arizona, controls the wa- 
ter-power righis at the proposed site 
at the foot of Bright Angel Trail. An 
option on this proposed power proj- 
ect was formerly held by the Magen- 
heimer interests, which developed the 
Tucson Farms Company project. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 

HENDRICKS, S. D.—The Deuel Tele- 
phone Company has been granted a fran- 
chise. 

BREMEN, N. D.—C. W. Saylor has 
been granted permission to construct a 
telephone system here. 

LEAVENWORTH, WASH. — The 
Pacific Telephone Company will build an 
additional copper circuit between Ole 
Elum and Blewett to cost $8,000. 

HILL TOP, OKLA.—The Hill Top 
Telephone Company has been incorporated 
with a capital stock of $3,000 by W. D. 
Marshall, E. S. Seimenskie and others. 


SUSSEX, N. J.—The Mutual Tele- 
phone Company will make extensions 
in its system from Beemerville to 
Branchville, and from Sussex to Ham- 
burg. 

CORA, OKLA.—A charter has been 
granted to the Moyer Telephone Com- 
pany. The incorporators are F. H. 
Lyon, D. C. McMurphy and O. W. Hill, 
all of Cora. r. 

PETERSBURG, ILL.—The Menard 
County Board of Commissioners has 
granted a 50-year franchise to the Men- 
ard County Telephone & Telegraph 
Company. y at 

DYERSBURG, TENN.—The Dyer 
County Home Telephone Company, has 
been incorporated with a capital stock 
of $10,000 by W. H. Ward, John N. 
Parker ¥ others. 

HAZEN, D.—William E. Welch and 
Charles W bei of the Knife River Tele- 
phone Company, are endeavoring to in- 
terest local men in their telephone stock 
and telephone system. ‘ 

TEUTOPOLIS, ILL.—Teutopolis 
Telephone Company has been incor- 
porated with a capital stock of $10,- 
000 by Joe Pudenz, J. W. Wilke and 
Edward H. Gardewine. 

LOS ANGELES, CAL.—An addi- 
tional expenditure of $60,000 has been 
authorized by the Pacific Telephone & 
Telegraph Company for improvements 
in the Vermont district. 

STEUBENVILLE, O—The Jeffer- 
son Telephone Company has been in- 
corporated -- a capitalization ot 
$400,000 by P. P. Lewis, E. E. Francy, 
W. H. Burgoyne, J. A. Heiniein and 
Fred Meininger. 

SILVER HILL, O.—Silver Hill Tel- 
ephone Company has been incorpora- 
ted with a capital stock of $1,800 to 
operate a rural telephone. The incor- 
porators are Eli Carney, T. S. Allen, 
L. Cain, D. W. Richmond, all of Sil- 
ver Hill. 

NASHVILLE, TENN.—The Tim- 
othy Branch of the Home Telephone 
Company has been incorporated with 
a capital stock of $1,000 by W. L. 
Mainard, A. C. Sullivan, T. M. Davis, 
J. A. Howard, J. H. Eldridge and J. 
W. Buck 

EUGENE, ORE.—Preparations are 
being made by the Western Union 
Telegraph Company and the Southern 
Pacific Company to begin construction 
on a telegraph line between Eugene 
and Acme, following the route of the 
Willamette Pacific railroad. O. 

WHEELING, W. VA.—Starting im- 
mediately the Central District Printing & 
Telephone Company will make improve- 
ments in the Wheeling subdistrict which 
will amount to nearly $30,000 and will 
include the surrounding towns of War- 
wood, Ulrichville and Altenheim. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 

MIDDLEBORO, KY. — J. R. 
Young is considering the construction 
of an interurban traction line to Pinn- 
cale Rock, a distance of 16 miles. G. 

JACKSON, TENN.—The Merchants’ 
and Manufacturers’ Association is in 
charge of a project for the construction 
of a trackless trolley line to Bemis, 
Tenn., a cotton manufacturing suburb 
of this city. _ 

PRESCOTT, ARIZ.—The Nelson 
Mining Company will build a narrow- 
gauge electric railroad from Crown 
King to its holdings about a mile dis- 
tant. An electric power plant will be 
erected at Crown King. D. 

NASHVILLE, TENN.—The Nash- 
ville, Chattanooga & St. Louis Rail- 
road will install an interlocking sys- 
tem of electric signals on its line. 
There will be sixty-one operating units. 
The cost will be over $50,000. 

WESTON, W. VA —Weston & 
Glenville Electric Railway Company 
has been incorporated with a capital 
stock of $500,000 by Louis Bennett, 
Andrew Edmiston, J. A. Chittum, R. 
T. Goe and Lloyd Rinehart, of Wes- 
ton. 

HERSHEY, PA—M. S. Hershey, 
head of the Hershey Chocolate Com- 
pany, it is announced has decided to 
extend his electric railway system now 
running through the rich dairy district 
in the southwestern section of the 
county. 

KELLOGG, IDAHO.—Chris Wiese, 
representing Kellogg capital, an- 
nounces that a street car line will be 
built from Wardner to Kellogg, dur- 
ing 1914. The Bunker Hill-Sullivan 
Mining Company of Wardner is in- 
terested in the project. " 

EAST ST. LOUIS, ILL.—The East 
St. Louis & Suburban Railway Com- 
pany contemplates improvements to 
cost about $100,000, including a new of- 
fice building, new cars and tracks and 
extension of lines. L. C. Haynes, East 
St. Louis, is vice-president and resi- 
dent manager. 

TROUTLAKE, WASH.,—There is 
a current report that an electric rail- 
way will be constructed from the 
Columbia River to Troutlake and Glen- 
wood country north of White Salmon. 
The men who propose to finance 
the scheme promise to begin operations 
within 72 hours after rights of way are 
secured. 

PARKER, ARIZ.—Articles of incor- 
poration are being prepared for the 
Parker & Colorado River Railway Com- 
pany, a new subsidiary corporation .of 
the Parker Improvement Company, the 
purpose of which will be to operate an 
electric railway in this city and vicinity. 
Application for a franchise has been 
made to the Board of Supervisors. 

RALEIGH, N. C—A charter has 
been granted to the Dan River Rail- 
way Company of King, for operating 
interurban electric lines between towns 
in Stokes and adjacent counties and 
for developing water powers. The 
capital is $500,000 and the incorpora- 
tors are Harlee Miller, B. E. Kapp 
and others. 

LOS ANGELES, CAL.—Mr. R. M. 
Moore, general manager of the Angels 
Flight Railway Company, has _ an- 
nounced that the entire system will be 
remodeled. New machinery with great- 
er lifting capacity and stronger cables 
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will be installed. The machinery will 
consist of a new motor, new controll- 
ing gear and an endless cable, tested to 
support 35 tons. 

BLAINE, WASH. — The  Blaine- 
Lynden Electric Railway Company re- 
cently filed articles of incorporation 
for the purpose of building an elec- 
tric line from Blaine to Lynden, which 
will connect with the British Colum- 
bia Electric Railway extension from 
Cloverdale through White Rock, to the 
boundary line between United States 
and British Columbia. Building opera- 
tions will begin early in 1914. 

FORT SCOTT, KANS. — The 
Fort Scott & Pittsburg Railway Com- 
pany has been incorporated with a 
capital stock of $5,000 to build an in- 
terurban from Fort Scott through 
Garland, Arcadia, Mulberry and Fron- 
tenac to Pittsburgh, a distance of 38 
miles in all. The incorporators of the 
company are A. B. Dickinson, C. D. 
Sample, W. J. Calhoun, A. M. Keene, 
J. R. Kearns, R. B. Barr and Walter 
Gunz, all of Fort Scott. 

MORRIS, ILL.—The Wisconsin, IIli- 
nois & Indiana Railway Company has 
filed articles of incorporation, with a 
capital stock of $500,000, to construct 
and maintain an electric line from the 
northern line of McHenry County, 
south to the east lines of Cook, Iro- 
quois and Kankakee Counties. The 
incorporators are J. C. Williams, Evan- 
ston; J. B. Huling, Downers Grove; 
H. M. Walker, Evanston; and James 
L. Clark and C. H. Seeberger, Chicago. 

FRESNO, CAL.—Construction will 
commence on a new road to be known 
as the Fresno & Clovis Interurban 
Railway about February 1 and will be 
completed during the middle of the 
summer of 1914. It is said that all ar- 
rangements for the financing of this 
new line have been completed, and its 
course will be from Fresno to Acad- 
emy by way of Clovis in this state. 
The road will run through 21 miles of 
a hitherto uninvaded fruit and mineral 
territory. It is said that articles of in- 
corporation will be filed in San Francisco 
soon and the amount of issued capital 
will be $500,000. 

NASHVILLE, TENN.—Active work 
on the Nashville Traction Company’s 
plant and tracks in Nashville is to be 
started in the early future. A meeting 
of directors has been called for January 
3. At this meeting the Detroit & Nash- 
ville Construction Company will be or- 
ganized for the purpose of doing the 
building work for the traction com- 
pany. The capital stock, paid up, of 
the construction company will be $500,- 
000. It is intended to have everything 
ready to begin construction of the new 
road by the first of February. 

OTTAWA, KANS.—Two hundred 
residents of Olathe, Ottawa, Baldwin 
and intervening towns recently met 
in Kansas City and unanimously in- 
dorsed a movement to extend the 
Strang electric line to Ottawa. Plans 
for the proposed extension include 33 
miles of track and a powerhouse at 
Olathe, the whole to cost about a mil- 
lion dollars. The cost of the power- 
house will be about $300,000. Among 
those interested in the project are 
John P. St. John, former governor of 
Kansas; F. M. Hartley, president of 
the Community Club of Baldwin; F. 
M. Harris, attorney at Ottawa; A. H. 
Slater, mayor of Ottawa, and the 
mayor of Kansas City. 
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NEW PUBLICATIONS. 

TESTING OF MATERIALS.—Cir- 
cular No. 45 of the Bureau of Stand- 
ards, Washington, D. C., is entitled 
“The Testing of Materials.” It con- 
tains general information concerning 
this activity of the Bureau and the 
classes of materials tested, and de- 
scribes separately the tests carried out 
upon the various materials. A sched- 
ule of fees is also given. 

ELECTROLYSIS IN CONCRETE. 
—The Bureau of Standards has pub- 
lished Technologic Paper No. 18 en- 
titled “Electrolysis in Concrete,” by E. 
B. Rosa, Burton McCollum and O. 
S. Peters. This gives a detailed re- 
port of investigation relating to the 
nature and cause of electrolysis, dis- 
cusses the possibility of trouble from 
this source and describes protection 
measures. A bibliography of the sub- 
ject is appended. 


PROPOSALS. 

ELECTRICALLY OPERATED 
SWITCHBOARD APPARATUS. 
—Bids will be received on January 29 
for the manufacture and delivery of 
electrically operated switchboard ap- 
paratus and accessories... Address, M. 
Peterson, Secretary, Winnipeg, Canada. 

ELECTRICAL WORK.—In con- 
nection with the erection of a new 
13-room school, bids will be received 
up to January 14, by the Board of 
Education, Lodi, N. J., for electrical 
work, and heating and ventilating 
work for the new building. Anton L. 
Vegliante, First National Bank Build- 
ing, Garfield, N. J., is architect. A. 

MISCELLANEOUS ELEC- 
TRICAL FITTINGS.—Sealed  pro- 


posals will be received at the office 


of the General Purchasing Officer, 
Isthmian Canal Commission, Wash- 


ington, D. C., until January 10 for 
furnishing switchboard, electric cable, 
conduit and fittings and miscellaneous 
electrical apparatus, as per Canal Cir- 
cular 815. Blanks and general infor- 
mation may be obtained from any of 
the Assistant Purchasing Officers lo- 
cated in all of the large cities of the 
United States. 

FIRE ALARM TRANSMI1TERS.— 
3ids will be received on January 5 for 
one single-dial, four-number, two-speed 
closed-circuit fire-alarm transmitter to 
operate ten closed gong circuits and 
ten closed joker circuits, making a total 
of 20 closed circuits. Said fire-alarm 
transmitter must be supplied with me- 
tallic pedestal design, the finish of which 
shall be acceptable to the director of pub- 
lic safety; also for 16 perfect non-inter- 
fering fire-alarm signal boxes and 10 
seven-call, two-circuit police signal boxes. 
Address B. L. Barger, Director of Pub- 
lic Safety, Columbus, O. 

MISCELLANEOUS ELECTRI- 
CAL SUPPLIES.—Sealed proposals 
will be received by the Bureau of Sup- 
plies and Accounts, Navy Depart- 
ment, Washington, D. C., until Jan- 
uary 13 for furnishing 1,586 feet of 
single conductor, 660 volts, to be de- 
livered at the Navy Yard, Key West, 
Fla., as per Schedule 6158; two 100- 
ampere watt-hour meters, and three 
transformers, to be delivered at the 
Navy Yard, Norfolk, Va., as per Sched- 
ule 6158; and until January 27 for 
furnishing six 10-kilowatt turbogen- 
erating sets, to be delivered at the 
Navy Yards, Boston and Norfolk, as 
per Schedule 6186. 





FINANCIAL NOTES. 

The Kaministiquia Power Company 
proposes to increase its authorized 
capital stock from $2,000,000 to $2,500,- 
000 and will make an issue of about 
$200,000 to defray the cost of an ad- 
ditional installation of 12,000 horse- 
power. 

Brown Brothers & Company has ac- 
quired the securities of the Lehigh & 
Northampton Light, Heat & Power 
Company. The company’s gas plant 
has been turned over to the United 
Gas Improvement Company to be op- 
erated as part of the Allentown-Beth- 
lehem Gas Company. The _ electric 
light and power portion of the busi- 
has been taken over by the Le- 


ne 
high Valley Light & Power Company, 
a subsidiary of the Lehigh Valley 
Transit Company. 

Puget Sound Traction, Light & 
Power Company stockholders have 
voted to authorize an issue of notes 


or short term bonds for refunding $7,- 
500,000 two-year mortgage bonds, ma- 
turing February 1, next, and to provide 
for extensions,,improvements and bet- 
terments to properties. It is probable 
the new issue will not extend over five 
years [fo refund a portion of the 
$7,500,000 maturing notes the company 
recently issued $2,686,200 new preferred 


shares at par. 

The Shohola Falls Hydroelectric 
Company of Milford, Pa., has filed no- 
tice of an increase of its stock from 


$6,000 to $4,500,000. Some months ago 


this company, composed of wealthy 
New York City capitalists, took over 
Canadian interests, paying for the 
same $1,000,000. They propose to use 
the Delaware River from Belvidere, 
N. J., the low point, to the source of 


the Delaware and all its principal 
branches, for hydroelectric develop- 
ment. The new company has already 
purchased considerable land, on which 
to erect dams and power stations. 
The board of directors of the Amer- 
ican Public Utilities Company, Grand 
Rapids, Mich., has decided to increase 
the quarterly dividend on the common 


stock of the company from one-half 
of one per cent to three-quarters 
of one per cent, thus placing the stock 
on a three per cent basis. The usual 


dividend of one and one-half per cent 


was declared on December 11, on the 
preferred stock. 
Dividends. 
Central & South American Tele- 
phone Company; quarterly of 1.5 per 


cent, payable January 9 to stock of rec- 
ord December 31. 

Central Mexico Light & Power 
Company; a quarterly dividend of 1.5 
per cent, payable December 31. 

Chippewa Valley Railway, Light & 
Power Company; a common quarterly 
dividend of two per cent, payable Jan- 


uary 1 to stock of record December 
$1. 

Citizens Traction Company (Oil 
City, Pa.); a preferred dividend of $1 


per share, payable January 12 to stock 
of record December 31. 

Citizens Traction Company, Phila- 
delphia; a dividend of two per cent on 
the preferred stock, payable January 
12 to stock of record December 31. 

Kansas Gas & Electric Company; 
quarterly dividend of 1.75 per cent, 
payable January 1 to stock of record 
December 23. 

Mexican Telegraph Company; 
quarterly of 2.5 per cent, payable Jan- 
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uary 16 to stock of record December NORTHERN TEXAS ELECTRIC. 
* $ 201 479 $ 201.667 
5 . = ‘ i _ ,. October gross ......... 01,47 , 
Mountain States Telephone & Tele- Met after taxee....... 100,362 111.857 
graph Company; a quarterly dividend Surplus after charges. 76,196 $6,937 
of 1.75 yer cent, a rable anuar 15 Twelve months gross. 2,089,688 1,727, 7 
o> aa ak aaa 2 id Net after taxes....... 946.535 "810,392 
J ; +e: er. ae Surplus after charges. 658,398 551,636 
Nashville Railway & Light Com- 
pany; a quarterly preferred dividend eis 
of 1.25 per cent, payable January 1 aS ia — 1912 
to stock of record December 26. October gross ......... ‘ 
National Carbon Company; quarter- a —— taxes 5, 
. a at ‘ pee A POUUEGE ccccesececscess 5, 
ly of 1.5 per cent on the common stock Surplus after charges 9°911 11.644 
payable January 15 to stock of record Ten months gross..... 1,193,592 1,109,024 
January 5. a after taxes........ aso ons 
ene — — - Go. Interest ......+-sseeees 1,324 ,500 
New England Investment & Se- “‘Surplus ‘after charges 141,281 129,154 
curity Company; a preferred dividend 
of $2 per share, payable January 1 to a ee tn 
stock of record December 20. — ie —— 
Porto Rico Railways; a preferred October gross ......... $ 193,411 $ 175,449 
quarterly dividend of 1.75 per cent, Net after taxes... ...-. oraee as 
payable January 2 to stock of record ‘weive months gross. 2,322,357  1,932°298 
December 20. Net after taxes........ 994,468 792,340 
Southern New England Telephone ‘Surplus after charges. 578,925 415,133 
Company; a quarterly dividend of 1.75 
per cent, payable January 15 to stock ; HUDSON & MANHATTAN. 
of record December 31. The report of the Hudson & Manhat- 
Stark Electric Company; a quarterly tan Railroad Company, for the nine 
dividend of 0.75 per cent, payable Jan- months ended October 31, 1913, com- 
uary 1 to stock of record December 29. Pares as follows: —-— one 
tated Coe & wists C ” 91% 191 
United Gas & Electric Company; Gross .................. $4,065,186 $3,935,520 
the regular semiannual dividend of 2.5 Net after taxes........ 2,180,623 2,247,129 
per cent on the preferred stock; pay- —— — than 902.161 178.38 
ory 2 ee ae i a ond interest......... 202, q 
able January 15 to stock of record De- gona interest SEE sate, 
cember 31. 6 i x viiinin gis POD deetaunuws 
Westinghouse Electric & Manufac- paralie. to February 1, 1913, and not com- 
; . = pa rable. 
turing Company; regular quarterly of tAvailable for interest on adjustment in- 
1.75 per cent on the preferred and one come bonds. 
per cent on the common stocks. The —- 
common is payable January 30 to stock NORTHERN OHIO TRACTION & LIGHT. 
of record December 31, and the pre- 1913 1912 
ferred January 15 to stock of record 7 BTOSS........... $ 279,360 $ 249,148 
eames on ah Yeeros -ss+++ 105,039 100,056 
eee otter charges. . 43,001 47,339 
- en months’ oss..... 2,724,058 2,497, 
Reports of Earnings. res = hanbedes 1,078,701 1090,351 
Surplus after charges... 492,585 622,294 
YOUNGSTOWN & OHIO RIVER RAILROAD. % 
1913 1912. — _ 
October gross .......-. $ 23.070 23,226 UNITED LIGHT & RAILWAYS. 
Net after taxes....... 9,046 9,041 (Subsidiary Companies.) 
Surplus after charges. 4,900 4,875 1913 1912 
Four months gross.... 94.485 89,209 October gross........... $ 525,629 $ 467,674 
Net after taxes........ 36,689 35,352 Net after taxes......... 208,761 201,490 
Surplus after charges. 20,022 18,685 Surplus after charges 105,517 106,050 
Twelve months’ gross.. 5,950,947 5,213,345 
— Net after taxes......... 2,422,180 2,128,614 
NEW YORK RAILWAYS. Surplus after charges 1,225,585 1,019,656 
1913 1912. (Holding Company.) 
October gross .........$1,264,953 $1,255,203 October gross........... $ 136,468 $ 110,649 
Net after taxes........ 412,787 400,889 Net after expenses and 
Other income ......... 37,126 37,976 NONE. cateecusany< 96,926 77,306 
Total income ....... 449,914 438,866 Balance after pre- 
interest on underlying ferred dividends.... 52,284 44,651 
St. csaksindesmmmesin' 222,667 224,788 Twelve months’ gross, $1,425,566; net 
Interes re ing 4s 54,32 54,33 ; ‘ean Saas aa 
ntorest on refunding 4 ave'aa? oats after expenses and interest, $972,003 ; 
Siege itt ai 9'¢ 159,747. balance after preferred dividends, $471,- 
Passengers carried.....25,045,960 24,227,565 868. 
Four months gross.... 4,838,743 4,740,667 
Net after taxes........ 1,490,273 1,457,049 ant 
Other income.......... 122,461 138,286 BLACKSTONE VALLEY GAS & ELECTRIC. 
Total income........ 1,612,733 1,595,335 1913 1912 
Interest on underlying October gross........... $ 116,100 $ 113,138 
DE weceesennns seeees 890,223 899,014 Net after taxes......... 41,166 43,386 
Interest on refunding 4s 217,279 217,322 Surplus after charges 23,704 26,667 
Total interest ....... 1,107,502 1,116,336 Twelve months’ gross.. 1,312,529 1,212,768 
Balance ....... seseeees 505,231 478,999 Net after taxes........ 514,190 369,763 
Passengers carried..... 95,464,889 91,475,490 Surplus after charges 314,470 255,197 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 

Dec. 29 2 
ee eC Ns ok. kc6 06 caccdncdnseccddiavacksucnes 123 mer : 
EE ERT. Seat 127 127 
Edison Electric Illuminating (Boston)..........ccccccscsccccccccccces 241 236 
Electric Storage Battery common (Philadelphia)................ceeeee. 46% 46 
Electric Storage Battery preferred (Philadelphia)..................0.. 46% 46 
rr rr re. Sl nda ceeaneneneeeeeb wea eteedde armenian kts 140 138 
rr rr Dee eseeheennteweneedessseenenees 129 119 
rs Ce nds 56 einesbeesetdens eeCbCbROeaESS 1% 1% 
Massachusetts Electric common (Boston).........cccccccecscccececcees 13 10% 
Massachusetts Electric preferred (Boston)..........scceccecceseccceces 63% 64 
eens Cees QOS COI a oo cc ccccccccenescecceeccsseeseceses 132 134 
POREEOERE CREDOM DUCTSTTOR (CRIGRGO) «oc cc ccccccccccsccccccesceccoscese 113 113 
rr rr Ss Ms 66 coche enhnesdeebeeeedenncduetes 132 131 
ry ee Sr a + cn cawe eh een bededeobsnteenee’eeses 25% 25% 
Postal Telegraph and Cables common (New York)............sseeeeee- 76 717% 
Postal Telegraph and Cables preferred (New York).............0.see0¢ 65 65 
cp. 8. fF eer rere eer ere eer 57% 57% 
rE A ee 66 64 
eC HOGTOUNGE CHO WOO ec cc cc tcene cc céscdeceneevscessceesese 112 112 
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PERSONAL MENTION. 


MR. ROY BALDRIDGE, of Macomb, 
Ill., has been made manager for the Cen- 
tral Illinois Public Service Company at 
Plymouth, II. 


MR. HARRY J. FRITH has resigned 
his position as district manager for the 
Central Illinois Utilities Company, with 
headquarters at Watseka, IIl., effective 
January 1. 


MR. WILLIAM E. FINLAY, who re- 
signed recently from the Chicago Fuse 
Manufacturing Company, has _ joined 
forces with the Detroit Fuse & Manufac- 
turing Company, of Detroit, Mich., and 
will act as special representative for the 
territory he is familiar with, making his 
headquarters at 629 West Jackson Boule- 
vard. 

MR. JOHN KILGOUR has retired as 
president of the Cincinnati & Suburban 
Bell Telephone Company, a _ position 
which he has held since 1901, and has 
been succeeded by his son, BAYARD 
JOHN KILGOUR, who has been vice- 
president and general manager. John 
Kilgour will remain a member of the 
board of directors and also as president 
of the Cincinnati Street Railway Com- 
pany. Bayard Kilgour will retain his po- 
sition as general manager, with R. T. Mc- 
‘COMAS as assistant general manager. 

MRS. WILLARD W. LOW and MRS. 
J. WARD THOMAS were the chaper- 
ons at the semi-annual luncheon of the 
Eta chapter of the Theta Sigma Phi, 
theld at the Chicago Athletic Club, fol- 
iowed by a box party at the Illinois 
Theater, on December 27. Those present 
were Misses Virginia Austin, Lufrerry 
Low, Berna Honkamp, Frances Peck, 


Helen Southard, Florence McGuire, 
Hazel Hafner, Victoria Ready, Florence 
Wenham, Virginia Millner, Dorothy 


Work, Marie Page, Rani Boomer, Doro- 
thy Bacon, Corinne Dewey and Ethyl 
Bishop. 

MR. A. R. BONE, division commercial 
superintendent of the Chicago Telephone 
Company, who was elected president of 
the Electric Club of Chicago on Decem- 
ber 4, will take office together with his 





A. R. Bone. 


associates at the annual meeting of the 
Club to be held on the evening of 
January 6. Mr. Bone was born at Shel- 
byville, Ind., June 25, 1871, and early in 
life entered the telephone business, asso- 
ciating himself with his father with the 
Greensburg (Ind.) Telephone Company. 
Mr. Bone has been engaged in telephone 
work almost continuously since that time, 
covering a period of 26 years, entering 
the employ of the Chicago Telephone 
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Company in 1898 as solicitor. He was 
later made district superintendent, then 
manager of the Aurora (Ill.) exchange, 
and later was made special agent. 


MR. JOHN BELLAMY TAYLOR, af- 
ter 14 years’ connection with the General 
Electric Company, has given up his most 
recent position as engineer of the for- 
eign department in order, as was an- 
nounced in last week’s issue, to take up 
work independently as a consulting engi- 





John Bellamy Taylor. 


neer. Mr. Taylor was graduated from 
the Massachusetts Institute of Technol- 
ogy in 1897 in the electrical engineering 
course, following preparatory studies in 
the schools of Brookline, Mass., where 
he was born in 1875. Following gradua- 
tion and before joining the forces of the 
General Electric Company, he was with 
the New England Telephone & Telegraph 
Company. Coming to the Boston office 
of the General Electric Company, in 1899, 
in the office of the district engineer, he 
remained there unti! 1902, when trans- 
ferred to the railway engineering depart- 
ment at Schenectady. Mr. Taylor de- 
voted considerable study to disturbances 
in telephone and telegraph lines, due to 
railway power, and in 1909 presented to 
the American Institute of Electrical En- 
gineers a paper entitled, “Telephone and 
Telegraph Systems as Affected by Alter- 
nating-Current Lines,” which embodied 
the results of his researches. He was 
engaged as expert adviser by the West- 
ern Union Telegraph Company in con- 
nection with the electrification of the 
New York, New Haven & Hartford 
Railroad. He has also pioneered much 
development work in acoustics, and in 
applying the oscillograph to the solution 
of telephone and telegraph problems. 
His original work in the study of the 
“overshooting” of tungsten filaments in 
incandescent lamps attracted widespread 
attention. Other matters which have en- 
gaged Mr. Tavlor’s attention and upon 
the study of which he has made a deep 
impression, are color photography, work 
with the stereoscope, microscope and 
spectroscope. In 1905 Mr. Taylor was 
awarded a prize of 1,000 francs by the 
Association des Industriels de France 
Contre Les Accidents Du Travail “pour 
son indicateur d’etat de charge d’un con- 
ducteur electrique.” He has taken an 
active interest in the work of the Amer- 
ican Institute of Electrical Engineers and 
other scientific and engineering societies. 
The past year he was chairman of the 
Schenectady Section of the American 
Institute of Electrical Engineers. He is 
an honorary member of the Association 
of Railway Telegraph Superintendents. 
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Mr. Taylor is keeping his residence in 
Schenectady, where he has his labora- 
tory, and expects to divide his time be- 
tween there and New York City. 

MR. JOHN F. CALDERWOOD 
has resigned as_ vice-president and 
general manager of the Brooklyn 
Rapid Transit Company. It is said 
that the office of general manager will 
be abolished. A new vice-president 
has not yet been selected. Mr. Cald- 
erwood has been associated with the 
company since 1902. He has been in 
the railroad business for 30 years. He 
will be connected in an advisory ca- 
pacity with the company. In retiring 
Mr. Calderwood said that everybody 
connected with the company is to be 
congratulated upon the excellent 
showing made in the past and upon 
the great possibilities for the future. 

MR. E. J. PIETZCKER, formerly 
Southwestern sales manager of the 
Standard Underground Cable Company, 
has been made Western and Southwest- 
ern sales manager in charge of the Chi- 
cago and St. Louis offices of the com- 
pany, the combined territory of which, 
broadly speaking, embraces the Missis- 
sippi River Basin; he will divide his time 
between these two offices. Mr. Pietzcker 
has been connected with various branches 
of the wire and cable industry substan- 
tially throughout his entire business ex- 
perience. He was born in Rochester, 
Ohio, December 22, 1857, and at first was 
connected with Sanborn and Warner, 
who operated under territorial contracts 
with the Washburn & Moen Manufactur- 
ing Company; upon their expiration in 
1891 he was regularly connected with the 
latter company as Southern sales agent, 
for the states of Texas, Louisiana and 
Mississippi and the Republic of Mexico; 
in 1897 he was transferred to Chicago in 
charge of city sales until the Washburn 
& Moen Company was absorbed by the 
American Steel & Wire Company, for 
which company he later attended the 
Paris Exposition as a representative, in 
1900, and was subsequently connected 
with its Chicago office as salesman and 
expert in the rail-bond department. In 





E. J. Pletzcker. 


1902 he joined the forces of the Western 
sales department of the Standard Under- 
ground Cable Company under Mr. J. R. 
Wiley in Chicago, where he continued 
until January 1, 1905, when the St. Louis 
office was established under Mr. Pietz- 
cker’s charge. Mr. Pietzcker is a mem- 
ber of various organizations, including 
among others the Missouri Athletic 
Club, Midland Valley Country Club, St. 
Louis Amateur Athletic Club, Engineers’ 
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Club, League of Electrical Interests; he 
is also a Mason and a Shriner; member 
of the Knights of Pythias, Knights of 
Honor, an associate member American 
Society of Mechanical Engineers and 
American Institute of Electrical Engi- 
neers, and member of the Jovian Order, 
MR. W. M. ROGERS, formerly chief 
clerk and assistant to Mr. J. R. Wiley, 
in the Chicago office of the Standard Un- 
derground Cable Company, is appointed 
assistant western sales manager with 
headquarters at Chicago. Mr. Rogers 
has been connected with the Chicago of- 
fice of the company since December, 
1900, and is well known personally to 
very many of the company’s customers 
in that territory. MR. R. C. HOUCK 
has been appointed assistant southwestern 
sales manager with headquarters at St. 
Louis. He has been connected with that 
office of the company since its organiza- 
tion in 1905, during which time he has rep- 
resented the company as a_ salesman 
throughout its extended territory in the 
Southwest. MR. E. E. WOODBURY is 
added to the selling force of the St. 
Louis office and is transferred for that 
purpose from the general sales depart- 
ment of the company at Pittsburgh, with 
which he has been connected for the past 
six years. 


NEW INCORPORATIONS. 


LOS ANGELES, CAL.—The Pacific 
Electric Car Company has been incor- 
porated here with a capital stock of 
$10,000 by J. C. Wormley, H. D. Hattel, 
and C. H. Van Velsor. 

PHILADELPHIA, PA.— Machinery 
Equipment Company has been incorporat- 
ed under the laws of Delaware to manu- 
facture and deal in engines and to carry 
on a general mechanical and _ electrical 
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Producers’ Mica Company, Chicago, 
has sent out to its friends a_ very 
unique New Year card made of a sheet 

of mica, 3 by 4.5 inches, and bearing the 
best wishes of the company imprinted in 
letters of gold. 

Multi-Refillable Fuse Company, 817 
Washington Boulevard, Chicago, IIL, 
announces that L. Jav Campbell, man- 
ufacturers’ agent, Cincinnati, O., has 
been appointed its agent for that city 
and surrounding territory. 

Steel City Electric Company, Pitts- 
burgh, Fa., announces the appointment 
of the George A. Schardt Company, 
Empire Building, Pittsburgh, as_ its 
sales representative in the territory of 
Pennsylvania west of Altoona, and for 
the state of West Virginia. 

Brown Instrument Company, Phila- 
delphia, Pa., is distributing a hand- 
somely printed calendar for 1914. The 
illustration shows a 12-inch gun in ac- 
tion at Fort Wadsworth Harbor, New 
York. Brown pyrometers are used on 
the furnaces at the Washington Navy 
Yard for annealing these guns. 
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engineering business. The capital stock 
is $100,000. 

HORNELL, N. Y.—The Bond Electric 
Company, Incorporated, has been granted 
articles of incorporation, capitalized at 
$5,000, to engage in electrical contract- 
ing. The incorporators are Platt M. 
Bond, Hornell; William S. James and 
Carl D. Miller, Buffalo, N. Y 

CISSNA PARK, ILL.—Electric Ser- 
vice Company of Cissna Park has been 
incorporated, capitalized at $15,000, for 
the purpose of generating electricity 
for light, heat and motive power. The 
incorporators are Ernest F. Lindner, 
Emma S. Lindner and Dorothy Wat- 
kins. 

ALBANY, N. Y.—The Electrical 
Safety Device Manufacturing Corpora- 
tion has been incorporated with a 
capitalization of $20,000. The incor- 
porators are Horace E. Nichols, Sche- 
nectady, N. Y.; William Addison, Al- 
bany, N. Y.,; and Smith O’Brien, Al- 
bany, N. Y. 

NEW WASHINGTON, O.—The 
New Washington Electric Company 
has been incorporated to deal in elec- 
tric current and electrical apparatus. 
The capital stock is $10,000. J. H. 
Donaldson, L. O. Uhl, F. W. Rey- 
nolds, M. M. Kibler and John Wal- 
lacker are the incorporators. 

PITTSBURGH, PA.—The Hovey 
Electric Service Company has _ been 
incorporated with a capital of $100,000 
to manufacture, purchase, sell and deal 
in and with devices for light, heat and 
power. The incorporators are Allyne 
C. Hovey, Benjamin C. Tinnison, 
Charles J. Winkle, all of Pittsburgh, 

YORK, N. 


Y.—Case Heat- 
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Signal Company, Incorporated, has 
been granted articles of incorporation 
to manufacture electrical machinery, 
etc. The capital stock is $25,000 and 
the incorporators are Charles A. Case, 
New Rochelle, N. Y.,; William  S. 
Kain, and Joseph Hahn, New York 


City. 
DATES AHEAD. 

Independent Telephone Association of 
America. First annual convention, Hotel 
La Salle, Chicago, Ill., January 6-8. 

National Independent Telephone Asso- 
ciation. Annual convention, Chicago, IIL, 
January 13-15. 

South Dakota Independent Telephone 
Association. Sioux Falls, S. D., January 
14-15. 

Wisconsin Electrical 
nual convention, Milwaukee, 
uary 15-16. 

Electrical Contractors’ 
the State of Illinois, Annual 
Springfield, Ill., January 16-17. 

Efficiency Society. Annual convention. 
New York, N. Y., January 26-27. 

Western Association of Electrical In- 
spectors. Annual meeting, Cincinnati, O., 
January 27. 

sworthwestern 
Annual convention, 
January 27-28. 

American Electric Railway Associa- 
tion. Mid-year meeting, Engineering So- 
cieties Building, New York, N. Y., Jan- 
uary 29-31. 

American Institute of 
neers. Annual convention, 
Y., February 17-20. 

American Electrochemical _ Society. 
Twenty-fifth general meeting. New York, 
N. Y., April 16-18 
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H. W. Johns-Manville 
New York City, states it has sold sev- 
eral hundred of the Audiffren-Singrun 
refrigerating machines, for which it has 
the American manufacturing and sell- 
ing rights. The construction and op- 
eration of these machines was de- 
scribed in our issue of April 5, 1913. 

The Laco-Philips Company, 130 Hud- 
son Street, New York City, is sending 
to its friends and customers a very at- 
tractive white porcelain ash tray in the 
shape of the well known Laco wire- 
drawn tungsten lamp. With black let- 
tering and the brass cap in burnished 
gold, this makes a very useful as well 
as appropriate and seasonable gift. 

Brookfield Glass Company, 2 Rector 
Street, New York City, manufacturer 
of glass insulators, announces the open- 
ing of a southern office in 415 Fourth 
National Bank Building, Atlanta, Ga. 
D. R. Peteet, formerly an official of the 
Southern Bell Telephone & Telegraph 
Company, will be in charge and have 
every facility for rendering quick serv- 
ice to patrons. 


Company, 
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Company, 
manufacturer of bare 
and insulated wires and cables, has sent 
out to its patrons and friends a large 
wall calendar showing a picture of a 
limited train passing under a_ signal 
bridge at full speed. This illustration 
calls attention to the company’s railroad 
signal wires and cables, which are used 

1 some of the most important railway 
systems in the country. 


The Electric Storage Battery Com- 
pany, Philadelphia, Pa., announces 
that owing to its increase in business 
it has been necessary to secure more 
commodious quarters in Atlanta, Ga., 
for its Exide battery depot. Since 
January 1, the depot occupies the 
Georgia Railway & Power Company 
warehouse at 20 Piedmont Avenue, 
where the Exide Battery Depot, In- 
corporated, has 13,500 square feet of 
floor space. 

The Richmond Electric Works, Rich- 
mond, Va., has opened offices in the 
Hudson Terminal Building, New York 
City, in charge of C. W. Cragh, district 


Hazard Manufacturing 
Wilkes-Barre, Pa., 
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manager for New York and Connecticut. 
The company will carry a large stock of 
motors in New York to take care of this 
verritory. The company also announces 
that it has appointed the Barber-Dwinnell 
Electric Manufacturing Company, of 
Kansas City, Mo., its district sales agents 
for Kansas, western Missouri and 
Nebraska. 

The Detroit Insulated Wire Com- 
pany, Detroit, Mich., is making another 
Christmas and New Year’s day distribu- 
tion to its employees. Salaried employees 
who have been continuously in the 
service of the company for 12 months 
or more will receive one per cent of 
their entire salary for the yearly period 
ending December 15, 1913. Hourly rate 
employees continuously inthe employment 
of the company for 12 months or more 
will receive two per cent of their entire 
wages for the yearly period ending 
December 10, 1913. 

Nungesser Carbon & Battery Com- 
pany, Cleveland, O., is distributing a 
fine little calendar for 1914. The cal- 
endar pad measures about three by 
three, and is convenient for either the 
flat-top or roll-top desk. The legend 
states that the Nungesser batteries 
“cost least because they last longest.” 
Other products of the company are 
amorphous carbon electrodes, carbon 
rods and tubes, carbon shapes and 
specialties, Acme brand brushes es- 
pecially adapted for traction motor 
service, graphite and metal composi- 
tion brushes, “1900” dry batteries, etc. 
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Burnley Battery & Manufacturing 
Company, North East, Pa., is sending 
a letter to the trade announcing that 
as owner of the Burnley patent No. 
608,973 for soldering paste, it has 
brought suit for infringement of this 
patent against dealers in the “Allen 
Soldering Paste,” and the “Nokorode 
Soldering Paste.” and that all persons 
handling said soldering paste and any 
other soldering paste made and sold 
except that made and sold by the 
Burnley Battery & Manufacturing 
Company, and that made and sold by 
the Highland Electro-Chemical Manu- 
facturing Company (licensee under 
the Burnley patent) are infringing 
this patent. 

The Electric Storage Battery Com- 
pany, Philadelphia, Pa., has prepared 
a souvenir entitled “The Building up of 
an Industry.” This relates to the sil- 
ver anniversary of the company, which 
was established in 1888. A vivid tale 
is told of the beginnings of the stor- 
age-battery industry and what has been 
accomplished in 25 years, giving the 
story of the history, the product, the 
factory and the men of the Electric 
Storage Battery Company. In addi- 
tion to the very interesting text, there 
are numerous illustrations of the lead- 
ing men in the organization, illustra- 
tions of the various types of batteries 
manufactured by the company and their 
applications, the various factories and 
intimate details of equipment. The 
is handsomely printed on a 
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beautiful heavy coated stock, embell- 
ished with an embossed cover in sil- 
ver, a sliver border illuminating each 
page. 

Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
reports receipt of the following among 
recent orders: Salt Lake & Utah Rail- 
way Company, Salt Lake City, Utah, 
six 250-kilowatt, 750-volt direct-current, 
self-starting rotary converters mounted 
in pairs on a common bedplate for op- 
eration in series at 1,500 volts; six 150- 
kilowatt, 44,000-volt, single- phase 
transformers with triple secondaries 
to operate any two or three rotaries at 
one time, and two seven-panel switch- 
boards for the above. Chambersburg 
& Shippensburg Railway Company, 
Chambersburg, Pa., one 200-kilowatt, 
600-volt direct-current, self-starting ro- 
tary converter; three 75-kilowatt, 13,- 
500-volt single-phase transformers and 
one switchboard. Sand Springs Rail- 
way Company, Tulsa, Okla., one 200- 
kilowatt, 600-volt, self-starting rotary 
converter; two 110-kilowatt, 2,200-volt 
single-phase transformers and switch- 
board. Greenville Traction Company, 
Greenville, S. C., one 500-kilowatt, 600- 
volt, self-starting rotary converter; 
three 185-kilowatt, 12,900-volt, single- 
phase transformers and one_ switch- 
board. Seattle Lighting Company, 
Seattle, Wash., two 110-kilowatt, 250- 
125 volt, three-wire, engine-type gen- 
erators complete with field rheostat and 
balance coils. 


Record of Electrical Patents. 





Issued by the United States Patent Office, December 23, 1913. 


Electrically Controlled 
H. W. Aylward, 
Includes electro- 
drums. with 


1,081,941. 
Signaling Apparatus. 
New York, N. Y. 
magnetically controlled 
symbols thereon. 

1,081,947. Outlet Box. E. W. Buf- 
fington, Fall River, Mass. Has an- 
gular side portions with special means 
for locking conduits within their out- 
lets. (See cuts.) 

1,081,990. Telephone Indicator. T. 
L. Savin, Pine Bluff,.Ark. Ringing 
of the bell in the absence of a sub- 
scriber closes the circuit of a motor 
that raises the receiver hook and 
causes a phonograph to give a mes- 
sage to the transmitter. 

1,082,012. Incandescent Lamp. A. 
G. Davis, assignor to General Elec- 
tric Co. Combined with a refractory 
metal-filament loop having its bend re- 
inforced with metal is an anchoring 
device loosely engaging the bend. 

1,082,021. Electrical Switch. H. R. 
Gilson, assignor to National Metal 
Molding Co., Pittsburgh, Pa. A snap 
switch for mounting on metal mold- 
ing. 

1,082,026. Motor Vehicle. R. Huff, 
assignor to Packard Motor Car Co. 
A bracket for the radiator fan carries 
a support for high-tension wires. 

1,082,082. Connecting Device for 
Electric Conductors. N. D. Levin, as- 
signor to Jeffrey Mfg. Co., Columbus, 
O. Electromagnetic connector. 

1,082,036. Station Indicator. C. P. 
McDonnell, Kansas City, Mo. Elec- 
tromagnetically actuated. 

1,082,046. Trolley. G. L. Robert- 
son, Fhiladelphia, Pa., assignor of one- 
fourth each to L. H. Schwartz and T. 


K. Schwartz. Covers details of the 
harp construction. 

1,082,058. Process for Casting Arti- 
ficial Teeth, H. A. Wienand, Frank- 
fort-on-the-Main, Germany. The me- 
tallic duplicate is electroplated with 
nickel. 

1,082,063. Carriage-Return Mechan- 
ism. W. Ammerman, Franklin, Tenn., 
assignor of one-half to T. Berry. For 
a typewriter; motor driven. 

1,082,079. Lamp Bracket. H. A. 


1,081,947.—Outlet Box. 


Goff, 
England. 
lamp. 

1,082,083. 
Machine Recorders. 
assignor to Automatic Production 
Meter Co., Chicago, Ill. Includes a 
timing device in circuit with an elec- 
tric recording device. 

1,082,086. Loom Stopping Mechan- 
ism. A. G. Koechlin, assignor to 
Draper Co., Hopedale, Mass. An elec- 
tromagnetic trip for the motor con- 
troller and a means for automatically 
starting the loom after a certain in- 
terval. 

1,082,092. Relay Device.. A. Orling, 
assignor to Orling’s Telegraph Instru- 
ments Syndicate, Ltd., London, Eng- 


assignor to J. Drake, Egham, 
For an electric automobile 


Controlling Means for 
A. C. Johnson, 


land. Comprises a primary pivoted 
element carrying a screen, a second- 
ary pivoted element and a stream of 
fluid directed to impinge on _ the 
screen and secondary element. 
1,082,093. Electrical Snap Switch. 
C. F. Paul, Peekskill, N. Y. Includes 
a rotatable elliptical contact member 
combined with a yielding terminal of 
spring metal bent to zigzag shape. 
1,082,095. Train Control and Signal 
System for Double-Track Railways. F. 
A. Pierce, Wheeling, W. Va. An 
electric block signaling system. 
1,082,110 and _ 1,081,111. Electric 
Regulation. J. L. Creveling, New 
York, N. Y., assignor to Safety Car 
Heating & Lighting Co. For axle- 
driven car-lighting system; effected 
both by the generator voltage and bat- 
tery current. 
1,082,134. 
Magnetic Circuits. R. 
signor to D. & W. Fuse 
dence, R. I. A calking 
flat magnetic chuck, 
1,082,148. Multirate Electric Meter. 
A. W. Burke, Wilkinsburg, Pa. A 
transformer is arranged to change the 
voltage across the potential coil of the 


meter. 

1,082,168. Electric Heater. F. Philp 
and G. Kemp, Port Arthur, and W. 
H. Gibbons, London, Ont. Of tubular 
type inclosed within an outer casing. 

1,082,181. Electric Lamp Socket. W. 
C. Tregoning, assignor to Tregoning 
Electric Mfg. Co., Cleveland, O. 
Covers details of key switch 
mechanism. 

1,082,183. 
J. B. Vernon, 


Water-Tight Joint for 
C. Patton, as- 
Co., Frovi- 
joint for a 


the 


Rotary Motor and Pump. 
assignor to Lee S. 
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Smith & Son Co., Pittsburgh, Pa. A 
portable motor provjded with self- 
ventilating means. 

1,082,184. Track-Contactor. C. W. 
Ward, Lakewood, O. A movable 
abutment adjacent to the third rail 
is arranged to be moved by the con- 
tact shoe of a train. 

1,082,187. Apparatus for Charging 
Storage Batteries. C. E. Beach, as- 
signor to G. O. Knapp, New York, 
_ a Electromagnetic resistance 
regulator. 

1,082,195 and 
Furnace. A. Helfenstein, Vienna, 
Austria-Hungary. The upper elec- 
trode passes through or between the 
charging chutes. 

1,082,210. Switch Mechanism. E. J. 
Face, assignor to National Street & 
Station Indicator Co., Los Angeles, 
Cal. Electromagnetic switch for a 
street indicator. 

1,082,221. Radiotelegraphic Station. 
G. Graf von Arco, Berlin, Germany. 
Comprises a vertical antenna for trans- 
mitting and a low horizontal antenna 
for receiving, the latter being sym- 
metrically disposed adjacent to the 
vertical antenna to avoid mutual dis- 
turbance (See cut.) 

1,082,243. Mixing Device. 
Shelton, New York, N. Y. 
driven. 

1,082,248. Condenser Telephone. J. 
Unterholzner, Zweibriicken, Germany. 
A perforated electrically charged con- 
denser is operatively joined to the 
diaphragm. 

1,082,272. Static-Pressure System for 
the Protection of Electrical Conduct- 
ors. G. N. Kercher, assignor to Safe, 
Vault & Protection Co., Los Angeles, 
Cal. Comprises a tube, a gasometer 
to seal one end of the tube and a cir- 
cuit-closing fluid trap to seal the other 
end of the tube. 

1,062,286. Diaphragm for Electro- 
lytic Apparatus. H. D. Ruhm, as- 
signor to Niagara Alkali Co., Niagara 
Falls, N. Y. Comprises inner layers 
secured in position and outer layers 
loosely retained in place. 

1,082,289. T-lephone Receiver. M. 
Setter, assignor to First Trust & 
Savings Bank, Chicago, Ill. Relates 
to details of the electromagnet con- 
struction. 

1,082,295. Electropneumatic Control- 
Valve Mechanism. W. V. Turner, as- 
signor to Westinghouse Air Brake 
Co., Pittsburgh, Pa. Electrically con- 
trolled valve for releasing air from 
the application chamber. 

1,082,310. Relay. John Erickson, 
assignor to Automatic Electric Co., 
Chicago, Ill. The armature carries 
an adjustable arm. 

1,082,311. Advertising Medium. G. 
T. Fielding, New York, N. Y. Mo- 
tor driven and electrically lighted dis- 
play. 

1,082,322. Lighting Fixture. E. F. 
Guth, St. Louis, Mo. Has a flat re- 
flector surrounding the lamp socket; 
a diffusing and reflecting glass hemi- 
sphere is suspended from the flat re- 
flector. 

1,082,354. 
Machine. 
Ind. Has an 


1,082,196. Electric 


W. G. 
Motor 


Automatic Weighing- 
B. P. Mulloy, New Albany, 
electrically controlled 

spout gate. 


1,082,368. Safety-Barrier for Win- 
dows. B Swanson, Fortage, Pa. 
An electromagnet holds a detent that 
keeps a guard from dropping by gerav- 
ity across a cashier’s window. 


1,082,397. Self-Locking Lamp Bulb. 
C. Blass, New York, N. Y. In a longi- 
tudinal groove in the screw part of the 
lamp base is a locking bolt. 

1,082,398. Electric Hoist. A. S. 
Blowers, Portland, Ind. A _ reversing 
motor drives a drum on which the 
operating cables are oppositely 
wound. 

1,082,401. Sparking Plug with Re- 
movable Electrode and Central Tele- 
scoping Electrode. A. L. Cadé, Paris, 
France. The central electrode con- 
sists of two rods and a tube. 

1,082,402. Two-Cycle Explosive En- 
gine. J. L. Campbell, Barryton, Mich. 
Special electric ignition arrangement. 

1,082,404. Electric Lamp Socket. A. 
W. Clauder, assignor to Bryant Elec- 
tric Co., Bridgeport, Conn. Relates 
to the key switch mechanism. 

1,082,417. Automatic Fuse-Resetter. 
J. B. Elkin, Columbia, S. C., assignor 
of one-half to J. H. Berry. An es- 
capement device regulates a _ rotary 
plate with spring clips to hold the fuse 
wires. 

1,082,429. Current-Distributer for 
Power Looms Having Electrical Stop- 
ping and Signaling Devices. A. G. 
Koechlin, assignor to Draper Co., 
Hopedale, Mass. A _ sleeve and pin 
arrangement. 

1,082,436. 
sen, Rolfe, 


Signaling System. J. Ol- 
Iowa. A rotating drum 


1,082,221.—Wireless Antenna Arrangement 


circuit-closer for the local circuit of a 
wireless system. 

1,082,459. Electric Furnace. J. 
Burke, assignor to Burke Electric Co., 
Erie, Pa. An arc furnace with six 
electrodes connected to the independ- 
ent secondaries of a three-phase trans- 
former. 

1,082,475. Vibrator. I. C. Orswell, 
assignor to Orswell Igniter Co., Bos- 
ton, Mass. Electromagnetically ac- 
tuated. 

Reissues. 


13,661. Screw Press to Form In- 
sulators. R. G. Hemingray and C. 
Hawk, assignors to Hemingray Glass 
Co., Muncie, Ind. Original No. 909,- 
595, dated Jan. 12, 1909. A _ rotary 
table carries a number of molds ar- 
ranged to be successively brought to 
the pressing position. 

13,663. Electric Signaling System. 
J. D. Taylor, assignor to Union Switch 
& Signal Co., Swissvale, Fa. Original 
No. 882,276, dated Mar. 17, 1908. Block 
signal system with continuous track 
rails reinforced at the block terminals 
to increase the impedance at those 
points. 

Patents Expired. 

The following United States elec- 
trical patents expired December 29, 
1913: 

573,874. Drum for Electric Control- 
lers. S. Harris, Johnstown, Pa. 

573,884. Automatic Telephone Ex- 
change. A. E. Keith, Chicago, III. 

573,905. Electric Locomotive. J. F. 
McLaughlin, Philadelphia, Pa. 

573,911. Electric Arc Lamp. L. H. 
Page, Chicago, III. 
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573,924. Fire-Alarm System. A. C. 
Rogers, Plainfield, N. J. 


573,932. Electropneumatic Block- 


re System. A. H. Thorp, Toledo, 


573,948. Circuit-Closer for Electrical 
Alarm Circuits. J. C. Wollin, Wil- 
liamsport, Pa. 

573,962. Searchlight. A. E. Colgate, 
New York, N. Y. 

573,966. Insulator Hanger. R. Dun- 
can, San Francisco, Cal. 

573,979. Apparatus for 
Speed of Electromotors. L. 
Berlin, Germany. 

573,992. Keyboard Apparatus. F. 
R. McBerty, Downer’s Grove, IIl. 

574,005. Telephone Circuit. C. E. 
Scribner, Chicago, IIl. 

574,006. Test System for Multiple 
Switchboards. C. E. Scribner. 

574,035. Method of and Means for 
Regulating Alternating-Current Gene- 
rators. B. G. Lamme, Pittsburgh, Pa. 

574,038. Electroplating Apparatus. 
R. J. Marks, Hartford, Conn. 

574,045. Electric Arc Lamp. C. E. 
Scribner, Chicago, III. 
574,046. Toll-Box 

C. E. Scribner. 

574,101. Insulator. C. B. Martin, 
Schenectady, N. Y. 

574,117 to 574,119. Electric Arc 
Lamp. H. A. Seymour, Washington, 


> '< 
574,120. E. A, 


Varying 
Imhoff, 


for Telephones. 


Electric Car-Brake. 


‘Sperry, Cleveland, O. 


574,124. Combined Opera Glass and 
Phone. G. J. Wainwright, New York, 
| a - 

574,125. Handle and Phone Attach- 
ment for Opera Glasses. G. J. Wain- 
wright 

574,171. Electric BR 6 
Roche, Chicago, IIl. 

574,203. Electric Branding-Stamp. J. 
M. Kirker, McG. Miller and J. A. Wil- 
liams, Louisville, Ky. 

574,215. Electromotor Magnet. C. 
Partington, Newport, Ky. 

574,217. Voltage Regulator for, Dy- 
namos. T. M. Pusey, Kennet, Pa. 
574,221. Telephone-Exchange 

tem. C. E. Scribner. 

574,222. Selective-Signal System. C. 
E. Scribner. 

574,223. Selective GS & 
Scribner. 

574,224. 


Railway. 


Sys- 


Signal. 


Springjack for Telephone 
Switchboards. C. E. Scribner. 

574,225. Signaling Apparatus 
Telephone Lines. C. E. Scribner. 

574,231. Current Controller or Rhe- 
ostat. E. E. Werner, Dallas, Tex. 

574,245. Telephone Switch Box. W. 
A. Houth, Parker, S. D. 

574,255. Telephone-Exchange Ap- 
paratus. F. R. McBerty, Downer’s 
Grove, IIl. 

574,279. Signaling Circuit for Tele- 
phone Trunk Lines. C. E. Scribner. 

574,280. Automatic Signaling Device 
for Telephone Exchanges. C. E. Scrib- 
ner and F. R. McBerty. 

574,281. Plug for Telephone Switch- 
boards. C. E. Scribner and F. R. Mc- 
Berty. 

574,301. Electric-Lamp Base. W. C. 
Bryant, Bridgeport, Conn. 

574,320. Electric Water-Wheel Gov- 
ernor. A. Giesler, Dayton, O. 

574,322. Electrode for Secondary 
Voltaic Batteries. G. Grindle, 
Prestwich, England. 

574,327. Electrical Annunciator. R. 
L. Hunter and H. B. Higgins, Minne- 
apolis, Minn. 


for 











January 3, 1914 


The Boston Edison Garage. 


\t the meeting of the New England 
Section of the Electric Vehicle Associa- 
tion of America, which was held at the 
Edison Building, December 
18, Charles F,. Smith, head of the garage 
of the Boston Edison Company, pre- 
sented a paper describing the features 
of the garage and its equipment. 


Boston, on 


Charles F. Smith’s Lecture on the New 
Edison Company’s Garage. 

A proper conception of the work of 
the Transportation Department of the 
Boston Edison Company, can best be ob- 
tained through a knowledge of its re- 
lations to the various other departments 
of the company. 

As indicated by its title, its functions 
are to render transportation facilities to 
other whether by freight, 
express, automobiles. 

The department is divided into three 
the superintendent of 
transportation, three the 
clerical, horse and wagon and automobile 


departments 
horses or 
divisions, under 
and divisions, 
are each controlled by a division head. 
As this description is principally of the 
Edison and garage 
practices, the latter division is the 
chiefly considered herein. 

When the work of a department war- 
rants the use of an automobile, an au- 
thorized application is made to the trans- 
portation department, and after due con- 
sideration as to the type, 
the purchase is approved and made. The 
vehicle is the department 
the application and is 


Company’s garage 


one 


etc., desired, 
assigned to 
making charged 
for at a fixed monthly price, with or 
without a driver, as conditions warrant. 
This factors that do 


not 


fixed cost includes 
such as 
insurance, etc. To this 
the monthly 
charges, running expenses which includes 


oil, 


vary from month to month, 


depreciation, 
added, in 


fixed cost is 


such items as tires, gasoline and 
labor 

The vehicles of the company 
chiefly by the 


soliciting, collecting, electrical engineer- 


are used 
installation, maintenance, 
ing, construction and generating depart- 
ments, though practically every other de- 
the them to 
Provisions 


partment in company uses 


some extent. are also made 


to furnish machines by the hour, day or 
the the 
demand. 


week when exigencies of serv- 
ice so 

The automobile equipment of the com- 
116 


As these 29 ma- 


pany now consists of machines in 


use and 29 on order. 
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chines are now being delivered, the total 
will shortly be 145 in use, 87 of whiclt 
23 being 


electric vehicles, 


and 64 commercial. Sixteen of these ma- 


are passenger 
chines will be garaged in public garages 
in the outlying districts. A reserve of 
approximately 10 per cent of the total 
number of machines owned by the com- 
pany are held for spare vehicles so as 
to insure a continuity of service when 
cars are laid up for overhauling, paint- 
ing or emergency repairs. 

The rapid growth of the Boston Ed- 
ison Company during the last four years 
rendered the service facilities of a few 
years ago wholly inadequate to meet ex- 
isting conditions and made necessary the 
construction of the present new 
buildings. The buildings (eight in num- 
ber) and 
station, linemen’s quarters and supplies, 


service 


consist of a power heating 
administration building and stock rooms, 
garage, laboratory and welfare buildings. 
They occupy a 12-acre tract of land. 
This set of buildings has been erected 
with a view of giving the most efficient 
service possible to the public and having 
in mind the comfort and welfare of the 
company’s the mainte- 
nance of beauty in architecture and de- 


employees and 


sign. The buildings are principally of 
reinforced concrete construction with of- 
fices finished in mission. 

The service plant is located at the east- 
ern apex of the Edison teritory, which 
4 miles from 
As the crow flies, 
the 


extrem- 


is somewhat fan shaped, 1! 
the L Street Station. 

the from the 
and 


distance garage to 


northern, southern western 


ities of this teritory is approximately 


direction, thus giving 
location 


30 miles, in each 


it a most advantageous when 
considering load bases of 
territorial The 


tory is upwards of 600 square miles in 


centers, sup- 


plies and layout. terri- 
area and has a population of over 2,- 
000,000. A this the 


territory may in some degree account for 


study of map of 
the company’s present use of a few gas- 
oline cars, especially when it is borne in 
mind that that the 
speediest, practical methods of transpor 
the rea- 
than 


emergencies insist 


tation are none too swift, also 
for garaging 
in our own garage. 

The Edison garage is 316 
length and 110 feet in width, 80 feet of 
the front facing Massachusetts avenue. 
It is of three-story construction and is 
utilized as a gasoline garage, repair and 
paint shops, chauffeurs’ assembly room, 


sons cars elsewhere 


feet in 
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and for robes, etc. 
the the 
proof oil room where greases, oils, alco- 
hol, ete., The tanks in 
room are equipped with self measuring 


dormitories storage 


Leading from first floor is fire- 


are stored. this 


and registering and facilities for 
speedily transfering the contents of con- 
to the various tanks. The main 
located in the 
garage connected to 
five hundred tanks that 
through by-pass arrangements, be 


single tank of 


pumps 


tainers 
pump is 
floor 


gasoline open 


and is two 
gallon can, 
used 
as a 1,000 gallons ca- 
pacity, or can be pumped from sepa- 
trouble or leakage, 


off 


case of 
tank 


reserve. 


rately in 
or either may be shut and 
held for 

The repair located on the 
third floor. It is complete in every de- 
tail, being equipped with the best type 
of machinery and appliances for hand- 
overhaul and emergency re- 
pairs. One side of this shop is assigned 
to cars laid up for their annual overhaul, 


shop is 


ling work 


there being one crew of men whose un- 
interupted time is devoted to this class 
of work. The opposite side of the room 
for minor repairs and adjust- 
The most work of this nature is 
men experts on 
this this 
shop is a blacksmith shop where a full 
equipment of blacksmith’s tools 
be found, also oxy-acetylene welding ap- 


is used 
ments 
performed at night by 
Adjacent to 


class of work, 


are to 


paratus and oxygen carbon removing de- 
The predominating feature 
erning the policy of the transportation 
department is the 
assignees of its cars and every effort is 
service. 


vices gov- 


perpetual service to 


directed towards such 
Every possible device that can be utilized 
breakdowns on 
One 


giving 
in emergencies, such as 
taken 
emergency 


the road. is advantage of. 


of these is an wheel to be 


used in cases of broken axles and is 


and placed 
The 


distance as 


taken to a car so disabled 


in position in 10 minutes’ time. 


then be towed 


though it 


car can any 


well as were on its original 
wheels 

One 
screened off for the machine tools. No at- 
that 


manu fac- 


corner of the repair shop is 


tempt is made to make parts can 
from car 
These 
are used to produce such parts as can- 
not readily be secured and on special 
and Special light- 
ing fixtures are placed over the vises and 
machine tools. For repair shop work, 


these fixtures have proven to be most 


obtained 
their 


readily be 


turers or agents. machines 


experimental work. 















satisfactory as they can be set in any 
position desired and will maintain that 


general lighting through- 


t the garage, both natural and artificial 
is practically perfect. If anything, the 
artificial is superior to the natural, there 
being no dark corners and practically no 

idows existin 

Special attention has been given to 


illumination which is secured 
trough reflectors suspended from the 
ilings b rope and pulleys enabling 
them to be raised out of the way when 
not in us¢ These lights can be set at 
any height from the floor and afford 
perfect illumination for the washers. 
Each stand is fitted with two independ- 
ent swivel hose outlets and two washers 
can work on a car entirely independent 


f each other 


The chauffeurs’ assembly room is on 
the second floor of the garage adjacent 
to their lockers, shower baths, lavato- 
ries and dormitories. In this room are 
installed signal systems and other de- 
vices that lend themselves to efficient 
service [here are four sleeping rooms 
and they are occupied by men called car 
dispatchers, who are experienced chauf- 
feurs capable of handling any vehicle 


wned by the company and on active 

ire located at the car dispatcher’s 
desk, handling all orders for cars and 
irs in and out of the garage. 
When an emergency order for a vehicle 
is received, the car dispatcher signals 
for the dispatcher on call duty and im- 
nediately proceeds to fill the emergency 
wrder. A friendly spirit of rivalry ex- 
ists between these men as to which can 
make the best time in getting a car on 
to the road and the record to date for a 
wrder, get into 


his outer clothing and out of the garage 


dispatcher to take an 


5 24 nd On a test emergency call 
the writer put in recently at midnight 
fron point four miles from the garage, 

was 13 minutes and 57 seconds from 
the time the all was given until the 


ived at this point. 


Another instance of 


recent occur- 
rence llustrating the class of service 
rendered the transportation depart 
nent. is as follows \ few minutes af 
ter midnight, emergency calls for cars 


began to come in so rapidly that three 


tel I vere required to receive them 
In eight minutes ets ht irs had left the 
garage: in 14 minutes, 12 cars, and in 
t later seven experienced 
drivers e on hand to take out addi 
t l alled for Emergency 
e ! ed t speed mn the road 

nless t ase be of extreme emer- 


gency, the greatest effort being made in 
the road. 
duties of the car dis- 


etting out onto 
One f the 
patcher is to keep a record of the assign- 
ment of the various cars owned by the 
company and this board, called a “Car 
Directory” has been so designed that at 
a glance the disposition of any car may 
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be ascertained. The plugs designating 
regularly assigned cars are of brass and 
nickel 


spare cars are represented by 


plugs. When a car is laid up for paint 
ing, repairs, etc., its plug is transferred to 
a corresponding column. If a spare car 
” furnished in its place, a nickel plug 
corresponding to the spare car’s numbet 
is moved into the regular car’s space. 
The electric garage joins the gasoline 
garage in the rear and is 236 feet in 
length and 110 feet in width with a line 
of steel columns down through the cen 
ter It 


and has capacity of 110 vehicles without 


is Of single-story construction 
resorting to banking. Each car is as- 
signed a permanent position or stall. 
These stalls are numbered over the car 
and this number, called the circuit num- 
ber, appears on the wattmeter fuses and 
switches at the car and at the switches 
Attached to the 
circuit number over the vehicle is the 


on the charging panel. 


car’s number that occupies that position 
and this number also appears at the 
switches on the charging panel in con- 
nection with the circuit number, leaving 
small chances for error in current rates. 

Cars are grouped so that each panel 
serves batteries of the same _ voltage, 
thus enabling us to take advantage of 
the double-voltage system, with which 
these panels are equipped. By a three- 
bus arrangement, the busses are normally 
served with 90 and 125 volts, either of 
which can be connected to the charging 
circuits by the double-throw switches at 
the bases of the panels. By this arrange- 
ment, an 11 per cent saving over the 


1 bus 


single-voltage system is made. The 


voltages can be raised or lowered 30 
Its at the power house 
\ll charging circuits are coppered for 
100 amperes and current is provided from 
two 200 and one 50-kilowatt motor- 
generators. The busses have a carrying 
apacity of 4,000 amperes. The rheostats 
are so arranged in relation to each other 
that any one of them may be 
ithout disturl 


low it, by 
screws and a taper 


rem ved 
ing the one above or be- 
simply removing three small 
pin. Heat from 


these rheostats is carried off through ven 


tilating fans located above the bank. 


(Adjacent to the panel room is the bat- 
tery room, The panels control the 
harging circuits terminating in the bat 


tery room and the switch arrangements 


are such that a battery may be dis- 
harged through the same rheostats that 
govern the charging currents. Two of 
these circuits are connected to the record 
ing volt and ammeters. These instru 
ments give a graphic record of the per- 
formance of a battery on charge and 
discharge, the complete cycle being on 
the same chart. 

In order to get the dry, hot steam re- 
quired to leave the batteries in an ab- 
dry state after 
pounds pressure is carried. An insulat- 


solutely cleaning, 90 


ed nozzel having a one-eighth inch open- 
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ing attached to a 12-foot length of 
steam hose is used in directing the jet 
of steam against the batteries 

\ water distilling plant is maintained 
for furnishing water for the batteries. 
This has a capacity of 250 gallons per 
day when both units of the distiller are 
used. The units may be used separately 
if desired however. The storage reser- 
voir on which the distiller sets and dis- 
charges into will hold a week’s supply of 
water. Beneath the distilling plant is 
located apparatus for charging ignition 
batteries, also apparatus for charging 
and discharging from one to 10 vehicle 
cells that may require individual atten- 
tion. 

Connecting the garage and stock room 
is a glass-covered, brick-paved area way 
70 feet wide and 236 feet long having a 
self-sustaining roof. This areaway is 
entered directly from the garage or at 
the ends. On the stock room side there 
is a loading platform, the entire length 
of the areaway on which are located in- 
dividual steel lockers. Night men draw 
the necessary stock for each truck’s work 
for the following day and place it in 
The trucks are backed up 


he morning and but 


these lockers. 
to this platform in t 
a few minutes is required to transfer 
the loads to the vehicles. 


ao 
_- > 


Edison Storage Battery Company 
Exhibits at New York and Chi- 
cago Automobile Shows. 





Che Edison Storage Battery Company, 
of Orange, N. J., will exhibit the Edison 
alkaline nickel-iron storage battery for 
lighting and traction, at the 
New York and Chicago 1914 automobile 
During the past year a new 


ignition, 


shows. 
size has been added to the line of vehicle 
batteries, having a rated capacity of 187% 


ampere-hours). The A-5 is used in 
and is intermediate between the- A-4 
(150 ampere-hours) and the A-6 (22: 
ampere-hours. ) The A-5 is used in 


vehicles, in 


000 pound de- 


passenger 
freight and in- 


livery wagons, in baggage, 


dustrial trucks and for other service 
where the A-6 would be more than ample 
A-5 cell which Lord & Taylor 


delivery 


It was the 
adopted for its mew electric 
wagons a month or two ago. 
Batteries for ignition and lighting of 
gasoline cars will be shown in two ca 
pacities, 40 ampere-hours and 80 ampere 


in 6%-volt 


hours. They are made uj 
sets assembled in steel boxes or wooden 
trays. The electric vehicle batteries will 
e shown separately and in the Edison 
which permits easy loading 


and unloading, but keeps the weight down 


type of tray 


to a minimum, 


Edison batteries are today made in 
practically the exact form that they were 
five years ago and a peculiarity of the 
nickel-iron battery is that this same type 


is used for all services, stationary and 


traction, 
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CUTLER-HAMME 








A Single Charging Unit 


The Cutler-Hammer engineers have perfected the unit type 
battery charging equipment made up of simple complete units 
that can be assembled as easily as a sectional book case. 
Starting with one or two charging units the equipment tan 







be increased to a hundred or more. 






One of the new Unit Type charging sections or rheostats, 
24 in. wide, 10 in. high and 20 in. deep. Each section with 
its resistance is a complete unit iin itself and for inspec- 
tion or repairs can be removed as easily as a section 


rs from a sectional book case. 
oF ; 
Ss 
a 


= ac, A Panel of Several Units 


meets the requirements of the small garage, but it also provides for future growth. More 
panels can be added as needed, each one just like the original. A standard panel accomo- 
dates from one to six units, all within easy reach to be operated without the use of a rod. 



















The use of one meter on swinging bracket serves for a number of panels and reduces 
the expense of making additions. ‘The 





New Universal Unit Type 
Battery Charging Equipment 


is the result of our long experience in the design of charging rheostats since the advent 
of the electric vehicle. It includes every desirable feature. It is easy to install; easy 
to operate; easy to augment; economical of current used. Every convenience—every 
safeguard is provided. 









Meter readings may be taken at any time without opening the charging circuit. 






The rheostat sliding handle is adjacent to the controlling switch and eliminates chance 
of error in operating wrong rheostat. 





gL SS Lae Everything for one charging circuit is complete on 
; the one unit section front. 





Batteries cannot discharge back into the cir- 
cuit or into one another, should the service 
fuses blow. 






Ys ue *. * 
err bera he 





a» 


] erat 


ie 


A Charging Outfit of 


Several Panels 


may be installed at one time or during the course of 


several years. The result will be the same. You will 
have a uniform equipment installed in the smallest possible space. 






Whether you need battery charging equipment or not, you should 

sisiiasiidladt sites mance Gee eee ve have a copy of Bulletin 8530 which describes and illustrates this 
e ac °o our standar . : : . 

frames bolted together, giving the appearance ct one "EW Universal Unit Type Charging Equipment, the latest develop- 


‘ omplete owltenboned. Another section can be added in place of blank at ment of the Cutler-Hammer engineers. 
ottom of each panel. ‘ 


Five charging sections 











THE CUTLER-HAMMER MFG. CO. MILWAUKEE 


NEW YORK: 50 Church Street CHICAGO: Peoples Gas Bldg PITTSBURG: Farmers’ Bank Bidg BOSTON: Columbian Life Bldg 
PHILADELPHIA: 1201 Chestnut Street CLEVELAND: Schofield Building CINCINNATI: Fourth Nat'l Bank Bidg 
PACIFIC COAST AGENTS: H.-B. Squires Co., 579 Howard St., SAN FRANCISCO, 1026 Chamber of Commerce Bldg., PORTLAND 
and W. B. Palmer, 416 East 3rd Street, LOS ANGELES 
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1000 pound capacity Model F chassis 1000 pound capacity Model G 
with high grade panel body commercial runabout 


WALKER VEHICLES 


Drive—Walker Balance Drive,: “The Standard of comparison 


in the Electric Commercial Vehicle field.” 


a gol We first learn your service requirement, 
MOTOR and then furnish the best combination 
ol to give you maximum service in every 
Oo } : 
MILEAGE respect. 





We make a specialty of Electric Commer- 
cial Vehicles for Public Service Companies 


Load capacities 1000 pounds to 31% tons 


WALKER VEHICLE COMPANY 


Main Office and Factory Branches Agencies 
CHICAGO New York-Boston-Cincinnati Other Principal Cities 
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One of Commonwealth Edison Company’s fleet Rear view of Common- 
of Overhead Service Department trucks wealth Edison truck 
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The Best Endorsement 
for the ‘‘Electric”’ 


is the consistent use made of it by Central Station 
Companies throughout the United States in their 
own business. 















The Ninety-Nine Electric Vehicles used by the 
Commonwealth Edison Company help every day 
to keep “Edison Service” at the high standard for 
which it is known. ‘Their easy, speedy running 
overcomes transportation difficulties in all kinds 
of weather, while their use attracts attention to 
the desirability of the Electric Vehicle as well 
as Electric Light and Power. 












Our Electric Vehicle Experts 
Are At Your Service 





Commonwealth Edison Company 
120 West Adams Street 
CHICAGO 
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Boosting. 
Uhe lectr Storage 
pany has published an instructive book 


‘Boosting’. While 


let 1 the subiect of 


pies f this | oklet may be secured 
from t pany it is of such merit 
that published herein in full 
Boosting. 
Che ter boosting” as applied to ve 
, / he. elie ie — 
iT { sually t lies a part 
tial 1 ina aratively short 
it urrent rates higher than 
\ ittet lay be b yvnen 
] ed or when only partially 
S Itl gh the latt ise 1s 
1 
\I et] S I perating ele trl 
] ved situations whe 
fr ently ‘ lied t 
| @ inv cec thic ef + 
snail ' hicle owners or op 
I t Urpose er t 5 , 
e advantage s] sed 
i 1 nt pract ill lie 
’ that overcharge at hich rates 
s s lead itte es is ised 
a t neral misapprehension as _ t 
f tli Exide” typ t ab 
sorl rrent at high rates under proper 
! The nly factors in ch 
r in vhich act injur sly are 
f ind heating, and these appear 
nly when more current is being passed 


through the battery than the plates can 








util Therefore any current rate which 
: , : ‘ 
the cells will absorb without gassing is 
not r : I t is upon this prin 
=a ting is applied. The more 
I irl scl 1 i trer t I her 
harcir rrent it can t nd thy 
star narg¢ ’ i hig rat ind 
yf ' f the dischar . ne 
, 
ery hort t 
, the foll » toll : 
o% 
; 
‘ + * + Pe r ’ é 
té ; 
- ‘ , 
T t ‘ i 
B 
Fr f 7 
, 
I tt é 
] sed in terms of mileace this 
youl in that vehicle, after having 
en ) miles on a cor plet discharge 
uld | ts battery boosted as fol 
| ys 
I é ) to give 91 idi- 
I H o as to give 15 n id 
‘ 
In ¢ t ) to give 20 miles addi 
As a ncrete example, suppose a de 
- 1 
livery truck has to cover a mileage in 


beyond the capacity of the bat- 
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tery to deliver. Say that up to the noon if the line voltage is 110 and the 


hour 70 per cent of the battery capacity battery consists of 40 cells, there will 


has been used and it is desired to cover be 18 volts to be taken up by counter 
an equal distance in the afternoon. Un- cells, and six of them will be required. 
der the straight daily charging systen With the charging voltage thus fixed 


t would be necessary to have a spare at 2.3 volts per cell, a battery in any state 


vattery and change over, or else to pro- of discharge can be put on charge and 
i 


vide a single battery of sufficient capacity will receive in a short time a large pro- 


for the entire day. Under the boosting portion of the amount of discharge 
system, however, the itter n be put which has been taken out. The cur- 
on charge during the noon hour, and in rent will automatically taper from a high 
that time it is possible to get in suffi rate at the start to a low rate toward 
cient charge to duplicate the morning run. the finish, and no attention nor adjust- 
Phat is, 140 per cent of the battery ca- ment is required. The cells will not 
pacity is obtained in one day by simply reach the free gassing point or, under 
giving a boosting charge of one hour at normal conditions, a high temperature, 


noo! and therefore no harm will result from 











\ situation where the ability to boost their being inadvertently left on charge 
is advantageous arises from the extra longer than necessary. 

. ait ' ‘ 1 , . . ° 
demand upon batteries under bad wea- ». Approximate Constant Potential, 
ther conditions \ battery may have’ with Fixed Resistance in Series with the 
iT le « ipacity to give the desired mile- Battery. When _ the time available for 
ie under normal conditions, but not boosting is limited to one hour or less, 
when the roads are heavy, as after a the following method is often simplest 
snow storm, and the r draws an al Connect a rheostat in series with the 
normally high current. By boosting when battery and adjust the resistance so 
the conditions are bad, the battery can that the voltage across the battery ter- 
be made to meet the extra d nd and minals corresponds to that given in the 
no inconvenience result table below for the appropriate number 

There ar¢ several methods b which of cells. The circuit can then be left 
rIME AVAILABI FOR BOOSTING 
Ampere Hours ; ho i, } ' hour l hour 1% hours 1% hours 1% hours 2 hours 
Discharged Amperes Amperes A eres Amperes Amperes Amperes Amperes Amperes 
10 g 6 5 3 { 2 § 
) 1f 11 1 ) 8 6 
) 24 2 17 15 13 12 10 
1) ( g 20 18 16 3 
5 1() 28 25 2 20 16 
60 48 4 30 26 24 20 
70 56 4() 5 31 2S 23 
80 6 15 10 35 32 27 
0 72 ( 51 $5 10 36 30 
80 GE 57 50 14 40 33 
88 7 63 at) 19 44 37 
TH g G8 gO 53 {8 40 
104 S 74 65 58 52 43 
112 g 70 62 56 47 
120 86 7 67 60 50 
128 106 91 80 71 64 53 
170 13¢ 1 97 85 75 68 57 
02 a0 0 7 60 
180 144 12 103 8 +4 
190 152 108 a S4 16 635 
9 160 114 ) go 80 67 
210 168 120 105 3 84 70 
on 178 126 110 i S8& 73 
931) 184 151 115 10: v2 77 
40) 1 120 106 6 SO 
° 125 111 100 83 
? eft | | column find the figure nearest to the ampere hours 
rv P ceross to the column headed by the available time 
ction is the rrent to be used : 
ur meter reading, 103 ampere hours discharged; time available 
Start t i} in the left hand column; follow across to the column 
. ’ < the current to be used 
boosting n be ractically lied to without further adjustment for an hour 
itteries of the “Exide” types nd the or less, and the current will taper off 
method to be chosen depends upon the as the voltage of the battery rises. Che 
wwailable charging facilities and other table is figured for a line voltage of 110- 
nditions in individual cases 120, and the voltages given are too high 


Potential Where con- for a boost of more than one hour’s 


juration 

I Number of Cells minals 
ind requires little attention it 1S ap ne 48 . 110 

plicable where there is available a volt 44 98 


. 42 92 
age of about 2.3 per cell of Dattery (¢ 40 86 
38 SU 


g., 110 volts for 48 cells) and the charg- 
ing equipment and wiring have sufficient Constant Current. In some cases 
capacity for current rates up to four or it is more convenient to give a boost at 
five times the usual starting charge rate. a constant rate of current, and as there 
A voltage higher than 2.3 per cell can’ is generally a limited time available, it 
be cut down by having a set of counter jis desirable to know under any given 
FE. M. F. cells, figured at 3 volts per 


cell, which are always put in series with 


conditions what rate is safe A con- 
venient rule for determining this is as 


the battery when it is boosted. Thus, follows 
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The fully charged Gould Storage Battery of a submarine 
vessel in our navy has enough power to drive 130 automo- 
biles 100 miles. The Russian, Austrian and Japanese nav- 
ies have similar installations. 





a 

F 

i Every Michigan Central train that goes through the 
F Detroit River Tunnel depends on a Gould Storage Battery 
for power. This battery is large enough to keep 300 auto- 
f mobiles running 100 miles every day. 

i 
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~ Baggage on the station platforms of the Pennsylvania 
Railroad and Grand Central Terminals, New! York, is han- 
dled in trucks driven by Gould Vehicle Batteries. 








BOSTON—89 State Street 
PHILADELPHIA—613 Betz Bidg. 


AGENTS: Topeka, Los Angeles, Seattle 
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GOULD VEHICLE BATTERIES 


Chemically Powerful 
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Mechanically Strong 


Gould Vehicle Batteries were designed by the 
same brains and with the same facilities that made the 
Gould triumphs indicated by illustrations herewith. 


The strong friendship of experienced electric 
vehicle users for the Gould Battery comes from the 
economical and dependable service assured by our 
simple construction and by our provision for con- 
tinued high electrical capacity. 


The Gould positive plate construction produces 
high energy output per unit weight of battery, and 
does so through the use of a hard oxide composition 
that absolutely prevents the troubles common to the 
usual soft paste composition. The active particles, be- 
ing better bound into the plate, must do maximum 
work before shedding, especially that only a thin sur- 
face layer, instead of the whole mass of oxide, be- 
comes active to produce full electrical capacity. Much 
longer plate life is thus secured through slower nat- 
ural wear, immunity to shedding from jarring and vi- 
bration of the vehicle, and less harm from too long 
or too rapid charging. 

This has been proven time and again where Gould 
plates have been used for renewals in batteries of other 
make. Almost invariably renewal with Gould plates in- 
creases the service radius of a vehicle and cuts maintenance 
cost to the low limit. 


AN AGENCY OPPORTUNITY FOR 
DEALERS AND CHARGING STATIONS 


Gould Vehicle Batteries and renewal plates (which 
fit jars of any make) quickly establish a reputation which 
makes subsequent sales come easy. Our liberal treatment 
of customers further tends to play into our representatives 
hands and make an agency for Gould Batteries extremely 
desirable. Our proposition would enable you to make 
good money. Ask for particulars. 


Gould Storage Battery Co. 


General Offices: 30 East 42nd St., New York City. Works: Depew, New York 

CLEVELAND—American Trust Bidg. CHICAGO—The Rookery 

DETROIT—Boyer Bidg. 
Canadian Representative: R. E. T. Pringle, Montreal, Toronto, Winnipeg, Vancouver 


SAN FRANCISCO—904 Rialto Bidg. 
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Charging current 


(amperes) 
hours already discharged 


available for 


| hours woosting 
es t maximum current whic! 
ed for the time specified witl 
it 1 ng the gassing point Phe 
st conveniently ppli 
equipped with an 
ter 
nple Ippose hat 0 
‘ e been taken t f the 
there is one | lable 
Then 
Tow 
t (0 amperes 
l l 
In general, the above method will not 
! much charge in a given time 
i t stant-potential method, and 
{ ust not be contin ed be 
e for hich the rate is hg 
1S gass nd iting 
ll result. 
raet save cal lations there Ss 
‘ e 62 a table based on this 
rmula <nowing the ampere-hours 
. 1d the time available for 
ost proper charging current- 
e size of battery i 
ol ric 
siderable time tor Ost- 
nd is convenient to 
! ‘ t current it intervals 1 
great i tf charge can be put in 
I I time I several eriods 
ind I the current tor ic] pet d 
sepa! itely 
O thods outlined above is 
| t neet the requirements 
of a i idual case; ut whatever 
method is used, remember 
To obtain the advantages of boosting 
tl t injury to the battery, avoid gas- 


sing and keep the cell temperature be- 
low 110 degrees Fahrenheit. 


\ general realization »f the possibili- 
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Fig. 1.—Showing Construction of Ward Motor 
ties and advantages of boosting can re- 
sult only in a wider field for the electri 


V ehicle. 


— 

Ward Electric Motor Vehicles. 
To provide for the variety of d 
mands of users of electric motor wa 
gons and trucks, the Ward Motor Ve- 
hicle Company, Concord Avenue and 


East 143rd Street, New York City, has 


manufactured five types, ranging in 


live-load capacity from 625 to 10,000 


pounds. The lightest of these cars, 
known as the type EO, has a radius of 
from 50 to 75 miles on one charge; the 


KA 


pounds, has a 


type, with a capacity of 1,250 


radius from 45 to 60 


miles; type EB, rated at 2,500 pounds 
as a radius from 40 to 50 miles; the 
EC type, with a capacity of 5,000 
pounds, has a radius of 35 to 45 miles; 
he largest size, type ED, or five-ton 
size, has a radius from 30 to 35 miles 

Che general charact mstruc- 

m of these types is similar and is 
vell shown in the view of t chassis 





— 


h, 


ji 




















Showing the General 


Appearance of the Ward Motor Vehicle Company’s 
Type EB Truck. 





Vehicle Company’s Trucks. 
in Fig. 1. The framework is of rugged 
construction. The suspension is strong 
but flexible. The axles are rectangular 


All 


spindles are fitted with Timken roller 


i section and extra large in size. 


and in after the 
loaded load 
there is a large factor of safety before 
the 

load. 
erous size; in the larger trucks the rear 
type 


bearings, every case 


truck ts with its full live 


bearing is subjected to its rated 


Special tires are provided of gen- 
wheels are equipped with dual 
tires. 

The control equipment is of the con- 
four 


Ex- 


tra large series motors, either of West- 


tinuous-torque type, providing 


speeds forward and two reverse. 
inghouse or General Electric manufac- 
The battery equip- 
#2 cells of 


ird lead battery or 60 cells Edison bat- 


ture, are furnished. 


ment includes either stand- 


tery. The capacities of these batteries 
f the five [ 
from 21.25 to 


range for different sizes of 


trucks 59.5 amperes dis- 
charge at the six-hour rate. 


An inclosed-style Morse chain is pro- 


vided from the motor to the counter- 
shaft and Whitney detachable roller 
chains connect the countershaft with 


—2? 
each of the rear wheels. These chains 
ire of generous size to conform with 
the liberal dimensions of all parts ot 


the car. Two brakes of the contracting 


hand type are provided for operating 
on the rear hubs. The brake sizes 
range from 2 to 3.5 inches in width, 
and in diameter from 10 to 18 inches. 

Fig. 2 shows the general appearance 
ot the type EB truck, which has a 
capacity of 2,500 pounds of live load 


his truck can easily make from 40 to 


level 


ten miles 


50 miles on average roads at a 


speed of eight to per hour 


other Ward trucks, the steer 


the 


\s in the 
ng gear is of wheel type, provid 
ing for minimum lost motion. The body 
is made either of the open or closed type 
The 


storm 


to suit the desires of the purchaser 


driver’s seat is protected by a 


curtain Among the trimmings pro- 


vided are head lamps, tail lamp, bell 


and hub o’dometer; also a complete 


tool equipment, including a jack. 
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Electric Tractor applied to fire engine, owned by the City Six ton Electric Pole Truck owned by the Philadelphia 
of Philadelphia, equipped with 88 cells, type MV-11, Electric Co., equipped with 42 cells, type MV-21,‘ £yxide’’ 
** Fronclad=Exid<e ’’ Battery. Battery. 


Dependable Battery Service will help 
to increase the use of “Electrics” 


The 4 “Exide” Batteries 


*“Exide’’, “Wycap-Exide’’, ‘ Thin-Exide’’, “ Tronclad-Exide"’ 


are built for the efficient and economical opera- 
tion of “Electrics.” Their superiority is proved 
by the fact that they are used by the largest 
electric vehicle users 


























Electric Delivery Wagon owned by the Georgia Railway Five ton Ice Truck and Trailer. The truck is equipped 
& Power Co.,Atlanta,Ga.,equipped with 44 cells, type MV-7, with 44 cells, type MV-31, “ TbhinsExid¢e’’ Battery. This 
‘*Hronclad=Extd¢e’’ Battery. This car ran 24,C00 miles truck hauls from 50 to 60 tons per cay over the hil's of 
in 19 months and was only out of service two working days. C'ncinnati. 


THE ELECTRIC STORAGE BATTERY CO. 


MANUFACTURER OF 


The “Chloride Accumulator”’, The “Tudor Accumrlator’’ 

The “Exide", “WycapeExide’’, “Tbin-Exide’’ and ‘“ fronclad-Exide” Batteries 
New York Boston Chicago PHILADELPHIA, PA. Denver San Francisco Seattle 
St.Louis Cleveland Atlanta Detroit 1888.1914 Los Angeles Portland, Ore. Toronto 


886 “Exide"’ Distributors 9 ** Exide’’ Depots * Exide’ Inspection Corps 



































DAK 


1 Ide e one of the largest garages in this 
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Baker Motor Vehicle Company De- Phe Delivery Company will occup 
livers Big Fleet in Cleveland. wn building about February 1, the 
fhe Baker M r Vehicle Compa f which will be 100 by 140 feet, and 


have accommodations tor 
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h the bulk of the cars 
the Fourteenth Annual 


Show in Grand Central 





. 





exX- 


Au 


Pal 


York, which opens January 


75 3, are gas cars, many electric cars will 















1) ng the month t November 


delivery 


rat 


1.500.000 
















Fleet of Baker Motor 






















Vehicles for 





retail delive f trucks and the company planning be exhibi 

1} tort t i erate at least 75 Baker ele cks turers, mm 

nts wl re 1 \ efore the end of 1914 Phree ars \nderson 

, era re also used for hauling mechandise to lang, W: 
han 200 tant points in the suburbs Ward cor 


The Delivery Company of Cleveland, Ohio. 










npanies. 





ted by the leading manutac 
cluding Baker Motor Vehicle, 
Electric Carriage, Rauch & 
iverly, Ohio Electric Car and 

















YOU CAN BOOST 


an Edison Storage Battery for 








MAR hhy 






short periods at 3 or 4 times 
the normal charging rate with- 


oul injury. Every hour saved 


ARARARAAR AAR RAD 






in boosting is an hour overtime 


saved on driver S Wages. 














you get ii? It’s called Bulletin No. 1015. 





Chere is a book which gives a non-technical de 


construction, application ard operation of Edison Cells. Did 





EDISON FOR SERVICE 


YOU CAN’T KILL 


Storage Battery by 





an Edison 


overcharging it, completely 


discharging 


stand idle. 


it, or letting it 


It is one of those 


good servants that require no 


watching 


scripuion ol the 





working or loafing. 














EDISON STORAGE BATTERY COMPANY 


105 Lakeside Avenue, Orange, N. J. 













































In shunting merchandise from one freight shed to another, 
these 5-ton G. V. Electrics are operating at far less expensc 
than the freight engine and box car service formerly employed 
in this work. G. V. Electrics are unequalled in then field, and 
the field is very large. 
Catalogue \ 85 is urs for thea 
) ~ ~ TW 
GENERAL VEHICLE COMPANY, Inc. 
General Office and Factory: LONG ISLAND CITY, N. Y. 
New York Chicago Boston 


gf} 


Philadelphia 
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